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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

September 30, 1997 
ARCS n-97-076-0035 

Ms. Catherine E. Moyik 
Work Assignment Manager 
US Environmental Protection Agency 
290 Broadway 
18th Floor 
New York, New York 10007 

SUBJECT: ARCS II PROGRAM - EPA CONTRACT NO. 68-W8-0110 
WORK ASSIGNMENT 076-2JZZ 
SCREENING SITE INSPECTION (SSI) REPORT 
BAY SHORE GAS PLANT 

Dear Ms. Moyik: 

The following is a summary of the Screening Site Inspection (SSI) evaluation of the Bay Shore 
Gas Plant site, CERCLIS No. NYD986881654, located in Bay Shore, Suffolk County, New York 
(See Figure 1). 

General Description and Site History 

The Bay Shore Gas Plant property consists of two parcels of land separated by Clinton Avenue; 
Bay Shore property - 4.5 acres to the east, and Brightwaters Yard - 5.8 acres to the west. The 
former plant property is located in a mixed commercial and residential area shared by the 
Villages of Bay Shore and Brightwaters in the Town of Islip, Suffolk County, New York (Ref. 3, 
p. 16 of 145). The former gas plant manufactured carburetted water gas from 1898 to 1952, and 
oil gas from 1952 through 1973 (Ref. 4, p. 2 of 14). Manufactured gas operations took place on 
the Bay Shore Property, and fuel oil and various process byproducts were stored in the 
Brightwaters Yard (Figure 2; Ref. 3, p. 16 of 145). The Long Island Lighting Company (LILCO) 
currently owns the property and conducted the gas operations at the facility (Ref. 3, p. 16 of 145). 

A short history of gas manufacturing activities at the Bay Shore Gas Plant indicates that the 
original plant was built in 1898, with three expansions to increase capacity in the years 1927, 
1940, and 1947 (Ref. 4, p. 2 of 14). Prior to 1952, the plant produced carburetted water gas. 
Subsequent to the nationwide introduction of natural gas in 1952, the distribution system was 

8 PEACH TREE HILL ROAD, LIVINGSTON, NJ 07039 
TEL: 973-597-7000 FAX: 973-597-7433 



SCALE: 1" = 2000' 

N i i 

^i|pr~E 

I s 

FIGURE 1 
SITE LOCATION MAP 

BAY SHORE GAS PLANT SITE 
BAY SHORE, NY 

Prepared By 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

LIVINGSTON, NEW JERSEY 



LEGEND: 

(NTS) - NOT TO SCALE 

— X FENCE AND BOUNDARY OF 
EAST PORTION OF SITE 

INFERRED BOUNDARY OF 
WEST PORTION OF SITE 

) 
% FORMER LdCATION 

OF LEACHIljlG PIT (NTS) 

• • GATE (NTS) 

200 

GRAPHIC SCALE IN FEET 

SITE MAP 

BAY SHORE GAS PLANT 
BAY SHORE, N.Y. 

FOSTER WHEELER ENVIRONMENTAL 
CORPORATION 

FIGURE 2 



\ 

converted to natural gas delivery, and the plant itself was converted to producing oil gas to 
augment the natural gas supply and to act as a training and equipment testing facility (Ref. 4, p. 2 
of 14). 

Various fuels were utilized in the production of the manufactured gas as the production process 
was modified over the years. Original design for the plant called for coke and "gas oil" (No. 2 
fuel oil) to be used in obtaining the gas end product (Ref. 4, p. 2 of 14). From 1947 to 1952, No. 
6 fuel oil was added to the process mix (Ref. 4, p. 2 of 14). Processed gas was "scrubbed" by 
wash boxes and condensers, before entering a relief holder aboveground storage tank for 
temporary storage, followed by further cooling and purification and final storage (Ref. 4, p. 2 of 
14). The introduction of the oil gas process in 1952 required the use of naptha (napthalene) as 
the basis for gas production (Ref. 4, p. 3 of 14). 

Transfer systems for the fuel oils (Nos. 2 and 6), naptha, and later a fuel known as H-fuel, moved 
the fuel from storage locations on the Brightwaters Yard across the property to the plant location 
on the Bay Shore Property (Ref. 4, p. 3 of 14). There was potential for various process wastes 
such as scrubber, condensing, and purification tars and condensed oils to be stored (prior to re
sale) on the Brightwaters Yard as well, or disposed of in on-site disposal pits or an on-site 
wastewater treatment system (Ref. 4, p. 3 of 14). 

Investigations at the site were initiated in 1949, when LILCO received complaints from residents 
directly south of the plant along Fifth Avenue concerning oil in basements. This oil was 
tentatively identified as drip oil, the condensable fraction of the gas. The investigation revealed 
that the storage and transfer system for the drip oil was severely corroded, which resulted in the 
oil storage system being removed from service in 1949, and the transfer system was removed in 
1952. A ground oil recovery system was installed in 1949 and was operated until 1953. The oil ' 
recovery system was terminated after 1953, due to the lack of oil recovery and the cessation of 
neighbor complaints. The site received occasional complaints of oil in the ground in the late 
1950's and early 1960's, which were associated with abnormally high water table levels (Ref. 4, 
p. 4 of 14). 

The gas plant facility was closed in 1973, and the plant and most of the associated buildings were 
subsequently demolished in 1976 (Ref. 3, p. 16 of 145). All that remains on the Bay Shore 
property are the building foundations and one original storage building. LILCO maintains an 
active natural gas regulator substation on the northernmost portion of the Bay Shore property 
(Ref. 5, p. 5 of 19). LILCO also maintains a natural gas construction and maintenance operations 
base in the Brightwater Yard section of the property. There is an active training facility, vehicle 
parking areas, and equipment storage/offices present (Ref. 3, pp. 16, 18 and 19 of 145). 

Between November 24 and 30, 1976, the Suffolk County Department of Environmental Control 
(SCDEC) collected samples of groundwater from the leaching pit on-site (during demolition 
activities at the site) and seven groundwater samples on-site and downgradient of the site. One 
sample was collected from a well located 1,500 feet south of the site. According to site records, 
the odors and colors of the samples were similar and diminished with increasing distance from 
the site (Ref. 6, p. 1 of 2). 
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In December 1976, SCDEC installed and sampled two wells downgradient of the site. 
Groundwater was encountered at 7.8 feet in Well No. 1 and 7.25 feet in Well No. 2, located 525 
feet and 930 feet south of the site, respectively. The results of this sampling event revealed 
contaminated groundwater running roughly in a southerly direction from the site (Ref. 7, p. 1 of 
1). Chemical analyses of the samples indicated the presence of various organic compounds 
potentially similar to the plant's various waste or fuel products (Ref. 8, p. 4 of 29). 

The SCDEC completed a Groundwater Contamination Survey of the site in February 1977, after 
a worker for the Suffolk County Water and Sewer Division found potentially contaminated 
groundwater in dry sewer lines that were placed in the vicinity of the plant (Ref. 9, p. 2 of 3). 
After a series of interviews with area residents and inspections of the neighboring properties, it 
was confirmed that subsurface and groundwater contamination may exist at the site and may 
have migrated. Several neighbors complained of odors in their basements, and oily residues 
were noted on the basement floors and walls of several homes (Ref. 9, pp. 1 and 2 of 3). The 
Summers Lumber Co., which was located at 70 North Clinton Avenue, had tar-like odors 
entering the building from the basement (Ref. 10, p. 6 of 15). LILCO purchased and demolished 
one house just south of the lumber yard in the 1950's due to persistent odor complaints by the 
owner (Ref. 5, p. 12 of 19; Ref. 9, p. 1 of 3). 

In February 1978, New York State Department of Environmental Conservation (NYSDEC) and 
the SCDEC requested that LILCO undertake a groundwater investigation (Ref. 8, p. 4 of 29). 
Geraghty & Miller installed 12 well clusters (three wells each) upgradient, on-site, and 
downgradient of the site. Each well cluster allowed three discrete, screened interval samples to 
be collected from the upper, middle, and lower parts of the aquifer (Ref. 8, pp. 6 and 7 of 29). 
The results of the Geraghty & Miller investigation showed the upgradient well was not 
contaminated with constituents consistent with former operations at the site and the wells on-site 
and downgradient of the site indicated the presence of naphthalene (Ref. 3, pp. Ill through 114 
of 145). 

In June 1981, LILCO filed a 103(c) Superfund notification with the US Environmental 
Protection Agency (USEPA) for six manufacturing gas plants, of which the Bay Shore Gas Plant 
was included (Ref. 34, pp. 1 and 2 of 3). In early 1989, the EPA Region II Field Investigation 
Team (Region II FIT) conducted a preliminary assessment of the site indicating a concern 
regarding groundwater contamination and the close proximity of municipal wells (Ref 10 p 15 
of 15). 

In May 1992, LILCO contracted Malcolm Pirnie Inc. to conduct a site investigation. The results 
of this investigation indicated the presence of a naphthalene plume in the groundwater 
downgradient from the Bay Shore Property of the site. Analytical data from this investigation 
also indicated the presence of benzene, toluene, ^ethylbenzene, and xylenes (BTEX) 
downgradient from the Brightwaters Yard (Ref 3, pp. 109 and 111 of 145). 

An on-site reconnaissance was conducted at the LILCO property in August 1997 (Ref. 5, P. 1 of 
19). The purpose of the reconnaissance was to ascertain the current conditions existing at the 
property. A walkover of the Brightwaters Yard portion of the property indicated that berm 
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material was still present in the former location of the H-fiiel tank, but recycled asphalt was 
recently spread around the general vicinity to expand site use for operations (Ref. 5, pp. 1 and 2 
of 19). Much of the Brightwaters Yard is utilized currently for heavy equipment storage and 
vehicle parking (both employee and company trucks/backhoes, etc.), and one office building is in 
use (Ref. 5, pp. 10, 14 and 15, 16 and 19 of 19). Former oil storage tanks and the H-fuel tank 
have all been removed (Ref. 5, pp. 2 and 3 of 19). The entire property is fenced, (LIRR) with 
barbed wire at the top (Ref. 5, pp. 7 and 9 of 19). There is an active Long Island Rail Road right-
of-way bordering the southern part of the property, and some indications of the former rail siding 
used in past plant operations are visible (Ref. 5, pp. 2, 4 and 7 of 19). On the east side of the 
property, along Clinton Avenue, the ground surface between the street and the property (where 
the sidewalk is located) is raised above the general site topography (Ref. 5, p. 5 of 19). 

On the opposite side of Clinton Avenue is the Bay Shore Property (the property that once 
contained the gas plant). This property contains an electrical substation and switching station, a 
natural gas metering station, and a concrete area that once served as the foundation for the gas 
holder (Ref. 5, pp. 5 and 6, and 17 through 19 of 19). Extensive vegetation (which appears to be 
thriving) covers the areas not covered by building footprints, graveled station yards, or concrete 
(Ref. 5, p. 17 of 19). 

It was noted during the on-site reconnaissance that approximately five consumer gas stations on 
Akerson Street (to the north of the facility) historically have had fuel spills (Ref. 5, pp. 3 and 8 of 
19). 

Additional information that developed from the reconnaissance detailed that a former lumber 
yard, an autobody shop, and an asphalt storage property (all south of the LIRR right-of-way) 
were bought by LILCO between 1994 and 1995. Existing buildings on these properties were 
demolished shortly thereafter (Ref. 29, p. 1 of 1). Also in late 1995, three leaking fuel storage 
tanks were discovered during routine operations. They are still in place but are filled with 
groundwater seepage, since the contents were removed (Ref. 30, p. 1 and 2 of 2; Ref. 31, p. 2 of 
8). These tanks contained gasoline and diesel fuel utilized for maintenance vehicle refueling. 

The NYSDEC is currently negotiating an Administrative Consent Order (ACO) with LILCO to 
initiate remediation efforts at the Bay Shore Gas Plant property (Ref. 14, p. 1 of 1). 

Evaluation of Existing Information 

Information from the various previous investigative studies, together with population 
information, groundwater supply, and sensitive environment information, were utilized in this 
evaluation. Data generated during the Malcolm Pimie, Inc. investigation were used to evaluate 
the potential sources at the site and to characterize waste components. Although extensive 
analytical documentation is present, the data were not validated in accordance with USEPA 
Region II QA/QC requirements, proper background sample procedures were lacking (detailing 
nearby constituent concentrations as found in this urban industrial environment), and 
documentation of sample locations and sample chain-of-custody were not available. The data 
from the various investigations were used for screening purposes only. 
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In addition, actual attribution of many contaminants across both the Brightwaters Yard section, 
the Bay Shore Property (former gas plant location) and the various properties located to the south 
of the LILCO property is problematic as the various contaminants are common constituents in 
the various base fuels utilized and/or released by leaking aboveground and underground storage 
tanks by the plant over its 99-year history. These fuels are excluded from consideration by the 
Petroleum Exclusion in CERCLA, and additional co-mingling by present day usage of the 
properties for vehicle storage, storage of recycled asphalt prior to use as ground cover, and the 
urban environment in which the properties are located prevent clear attribution and evidence of 
migration of contaminants leaving the former relief holder source area. 

Hazard Assessment 

Updated and additional information and data collected to further evaluate the site to determine 
the need for further CERCLA remedial action included historical file information, the 4-mile 
radius population distribution, wetland and sensitive environment information, and public and 
private water supply information. 

Waste Source Description 

The majority of wastes generated by the site were sold to the chemical processing industry (Ref. 
3, p. 16 of 145). According to historical site information, some oily wastes and tars from the 
water gas process may have been disposed of on the surface of the ground in the Brightwaters 
Yard. LILCO was permitted by the New York State Department of Health (NYSDOH) to 
discharge liquids, which consisted of steam used to heat the holder seals, condensation from the 
gas in the holder itself, rainwater caught in the holder tank, and entrained water pumped with the 
tar from the tar separator, into an on-site leaching pit (Ref. 4, pp. 4 and 11 through 14 of 14). 

Analytical results of samples collected by Malcolm Pimie, Inc. from surface, soil borings and 
test pits in the area showed soil contamination greatest between the relief holder and the former 
tar separator tanks on the Bay Shore Property (Ref. 3, pp. 27, 31, 90, 92, 96, 103 and 105 of 
145). Contaminants in this area include benzene, toluene, naphthalene, mixed xylenes, 
phenanthrene and pyrene (Ref 16, p. 4 of 5). Cyanide, a characteristic inorganic constituent 
associated with manufactured gas plant wastes, was also detected in soil samples. 

Test pits TP-10, TP-10A, TP-14 and TP-14A were dug in this area and samples were collected 
by Malcolm Pirnie, Inc. on July 28, 1992. Analytical results of sample TP-10 indicated the 
presence of benzene, toluene, xylenes, naphthalene, phenanthrene, pyrene, and cyanide (Ref. 3, 
p. 96 of 145). 

Groundwater Pathway ^ 

The site is underlain by unconsolidated sediments of Cretaceous, Tertiary, and Quaternary age, 
which overlie crystalline bedrock of Precambrian or possibly early Paleozoic age. In sequential 
order overlying the bedrock is the Raritan Formation of Cretaceous Age consisting of the Lloyd 
Sand Member and the Raritan Fire Clay Member. Above the Raritan Formation is a thick 
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sequence of deposits of late Cretaceous age, the Magothy Formation (Ref. 17, p. 8 of 12). The 
site is immediately underlain by an approximately 75-foot thick sequence of sand and gravel of 
moderate to high permeability known as the Upper Glacial Aquifer (Ref. 17, p. 11 and 12 of 12). 
Groundwater occurs within approximately 6 to 8 feet of the ground surface and flows southerly 
toward the Great South Bay, which is the regional discharge zone. Two small creeks, Lawrence 
Creek and Watchougue Creek, locally influence groundwater movement (Ref. 3, pp. 21 and 23 of 
145). The Magothy Aquifer is an intermediate artesian aquifer that lies at depths between 75 and 
154 feet below the ground surface in the vicinity of the site (Ref. 3, p. 21 of 145). The Magothy 
Formation, in which the aquifer is contained, consists of fine to coarse sand, gravel, interstitial 
clay and silt, and beds and lenses of clay (Ref. 17, p. 9 of 12). The Gardeners Clay layer, a unit 
consisting of clay, silt, clayey and silty sand, and clayey and silty gravel overlies the Magothy 
Formation, and exists in the area of the site, but there is no evidence to indicate it is continuous 
throughout a 2-mile radius around the site (Ref. 10 pp. 12 through 15). Previous investigations at 
the site found Pleistocene outwash deposits of approximately 70 to 75 feet thick which consist of 
medium to coarse sand. 

The hydraulic conductivity was estimated to be 10'2 cm/sec for the Upper Glacial Aquifer and 
10"4 cm/sec for the Magothy Formation based on the description of the individual strata (Ref. 1, 
HRS Table 3-6). Although a clay unit, interpreted as the Gardiners Clay layer, was found in the 
area of the site, there is no documentation that it extends radically greater than 2 miles from the 
site and the aquifers are considered interconnected (Ref. 8, pp. 12 through 15 of 29). New York 
State Wellhead Protection Program and Suffolk County Department of Health Services require 
wellhead protection area delineation. The delineation for the Upper Glacial Aquifer is a 1,500-
foot radius upgradient and a 500-foot radius downgradient of wellfields. Deep flow recharge 
areas for the Magothy and Lloyd Aquifers also are protected but are not within the nearby 
vicinity of the LILCO property (Ref. 26, p. 12 of 15; Ref. 27, p. 6 of 6). The closest wellfield to 
the site is approximately 0.36 miles (1,900 feet) upgradient of the site (Ref. 28, p. 1 of 1). 

The 4-mile radial vicinity encompasses 10 towns, and the Suffolk County Water Authority 
(SCWA) is their primary supplier of public water. The SCWA has municipal wells located 
within a 4-mile distance (Ref. 22, pp. 1, 2 and 9 through 13 of 30). The Fifth Avenue wellfield, 
which is closest to the site, has 3 active wells (Ref. 22, p. 10 of 30). The estimated population 
served by SCWA is 156,675. The total estimated population served by private wells is 1,187 
(Ref. 22, p. 5 of 30; Ref. 23, p. 3 of 4). The Brentwood Water District (BWD) also owns three 
active wells in the 4-mile radius. The three wells supply a population of approximately 14,000 
(Ref. 22, p. 5 of 30; Ref. 28, p. 1 of 1). 

Surface Water Pathway 

The site has very little surface relief at its location on the glacial outwash plain. Regionally, 
there is a slight slope to the south toward the Great South Bay (Ref. 3, p. 19 of 145). There is a 
low potential for stormwater runoff to migrate overland from the LILCO property. Surface soils 
in those areas not covered by building footprints, paved roadways and parking areas, gravel pads, 
or other engineered features, exhibit high infiltration rates consistent with the medium to course 
sandy surface soils. Intervening features including an elevated LIRR ballast and rail system 
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along the southern border of the site precludes offsite migration of runoff except to Clinton 
Avenue. On the Brightwaters Yard section of the property, the sidewalk along Clinton Avenue is 
elevated above the general property also acting as an impediment to overland flow (Ref. 3, pp. 17 
through 19 of 145; Ref. 5, pp. 1, 1A, 4 and 5, 7, 9 and 13 through 19 of 19); Ref. 19, p. 3 of 3). 
The 2-year, 24-hour rainfall is 3.5 inches (Ref. 18, p. 2 of 2). The site is located outside of a 
500-year floodplain (Ref. 19, p. 3 of 3). 

The nearest perennially present surface water body is the Lawrence Creek, classified by 
NYSDEC as a Class I saline surface water body, in which best usages include secondary contact 
recreation and fishing (Ref. 20, pp. 4 and 6 of 7). This water body is also designated for fish 
propagation and survival (Ref 20, p. 6 of 7). According to the NYSDEC Fish and Wildlife 
Division, fisheries are present in the area. There is no health advisory regarding consumption for 
the species of fish present in the area (Ref. 21, p. 1 of 1). 

Soil Exposure Pathway 

The surface soils on the site contained low concentrations of BTEX and polycyclic aromatic 
hydrocarbons (PAHs), but are not subject to dust generation due to the extensive vegetative 
cover, use of crushed asphalt as ground cover in parking areas, paving, and the various building 
footprints (including concrete foundations of various former gas plant structures). Access to the 
site is limited due to a chain-linked fence that surrounds each parcel of the site (Ref. 5, pp. 1 and 
14 through 18 of 19). There are no residences, day-care centers, schools or terrestrial sensitive 
environments on or within 200 feet of the site (Ref. 5, p. 11 of 19). 

Air Pathway 

Air quality monitoring conducted during site characterization activities indicated there were no 
volatile organic compounds detected in on-site and background ambient air sampling activities 
conducted by Malcolm Pirnie, Inc. in 1992 (Ref. 3, pp. 133 and 134 of 145). 

The site has been closed since 1973 and there are no on-site residences. The Brightwaters Yard 
is currently used for equipment storage and parking (Ref. 5, pp. 13 through 16 of 19). There is 
no individual assigned to perform any type of full-time activity on the Bay Shore property (Ref. 
5, pp. 17 through 19 of 19). The closest residence is approximately 200 feet southeast of the site 
(Ref. 5, p. 12 of 19). There are approximately 1,030 people within the 0 to 0.25 mile radius; 
3,238 people within the 0.25 to 0.5 mile radius; 8,670 people within the 0.5 to 1.0 mile radius; 
28,700 people within the 1.0 to 2.0 mile radius; 51,320 people with the 2.0 to 3.0 mile radius; 
and 61,570 people within the 3.0 to 4.0 mile radius of the site. The estimated population within 
the 4-mile vicinity is 154,540 (Ref. 23, pp. 3 and 4 of 4). There are approximately 815 acres of 
wetlands in the 4-mile radius of the site (Ref. 24, pp. 1 and 3 of 3). A sighting of an osprey, a 
New York State threatened species, has occurred within the 2 to 3 mile radius of the plant 
property, and a sighting of a least tern, a New York State endangered species, has occurred 
within the 3 to 4 mile distance from the site (Ref. 25, p. 2 of 16). 
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Summary 

The existing information and newly collected data are sufficient to evaluate the site. Various 
previous investigative studies including the 1992 site investigation were used to characterize the 
wastes and the presence of constituents in the soils and groundwater beneath the LILCO 
property. Although extensive analytical and anecdotal evidence is present, data was not 
validated in accordance with USEPA Region IIQA/QC requirements, proper background sample 
procedures were lacking, etc.; the data were used for screening purposes. Former waste-related 
constituents are present in the soils within a very small area of the gas plant's former location. 
The constituents found throughout the Brightwaters Yard and in areas south of the general 
property location are difficult to attribute to plant-generated wastes due to the extensive spills 
and/or leakage of various fuels over the 99-year history of operations. These fuels and their 
components are excluded from consideration by the Petroleum Exclusion in CERCLA, and 
additional co-mingling by present day use of the properties for vehicle and recycled asphalt 
storage, and the urban environment in which the properties lie prevent clear attribution and 
evidence of migration of constituents. 

Groundwater use for potable supply occurs within the 4-mile vicinity of the site. The primary 
supplier of public potable water has wells located within the site vicinity, and the combined total 
of all municipal supplies service approximately 170, 675 residents. Shallow groundwater flow is 
to the south of the property. Descending beneath the site location is an extensive system of 
aquifers and confining layers, with potable supplies drawing from the two upper, interconnected 
aquifers well below any surficial groundwater flow. 

Overland flow within the site property is limited by the surrounding intervening features 
impeding runoff from leaving the site. In addition, surface soils in those areas not covered by 
building footprints, or paved roadways/parking areas, exhibit high infiltration rates consistent 
with the medium to coarse sandy surface soils. Additional off-site intervening features to 
overland flow are the elevated LIRR ballast and rail system and the urban surroundings (streets, 
etc.) between the property and the nearest perennially-present waterbody. The Lawrence Creek 
is considered a classified surface water body supportive of recreation and fishing. 

There are no persons living on or within 200 feet of the site and no day-care facilities or schools 
are in the nearby vicinity. The site is enclosed completely by fencing topped with barbed wire, 
and no sensitive environments are present on the property. 

Air quality monitoring conducted during the 1992 site investigation indicated there were no 
releases detected in on-site and background ambient air sampling. 
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1.0 SUMMARY AND CONCLUSIONS 

1.1 GENERAL 

The LILCO Bayshore Manufactured Gas Plant (MGP) is located in a mixed 

commercial and residential area in the Villages of Bayshore and Brightwaters in the Town 

of Islip, Suffolk County, New York. Carburetted water gas and oil-gas operations were 

conducted on the site from 1898 through 1973 when the plant was demolished. Manufactur

ed gas operations took place on the Bayshore property and fuels, naphtha, drip oils and 

tarry wastes were stored on the Brightwaters Yard. 

Oil was found leaking into basements along Clinton Avenue on the adjacent property 

in 1949. A groundwater and oil recovery system was operated until 1953 when the oil was 

reported to have stopped leaking into the basements. A subsequent groundwater 

investigation conducted in 1979 documented the presence of a long, narrow contaminant 

plume extending from the site to Lawrence Creek. 

The site is underlain by a 75 foot thick sequence of sand and gravel of moderate to 

high permeability known as the Upper Glacial Aquifer. Groundwater occurs within six to 

eight feet of the ground surface and flows southerly toward the Great South Bay which is 

the regional discharge zone. Two small creeks, Lawrence Creek and Watchogue Creek, 

locally influence groundwater movement 

The population of Bayshore and Brightwaters is approximately 25,000 persons. 

There are 10 potentially sensitive receptors within one-half mile of the site, six of which are 

located downgradient of the site. Suffolk County maintains two water supply wells located 

approximately one-half mile upgradient of the site, but both wells are deep (784 feet) and 

do not tap the Upper Glacial Aquifer. There are no other known groundwater users within 
a one-mile radius of the site. 

L2 PHYSICAL CHARACTERISTICS 

The site is characterized by a thin veneer of sandy topsoil with abundant vegetation 

which inhibits the generation of dust from the site. The topsoil is underlain by a highly 

cohesive clayey sand layer approximately one to three feet thick. This clayey sand layer, 
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which typically contains piping, utility lines and remnant foundations from the demolished 

MGP, is a dense low permeability material 

Beneath the clayey upper sand layer is a non-cohesive, well sorted sand layer which 

varies in thickness from 5 to 10 feet and comprises the bulk of the vadose zone. Depth to 

water is typically six to eight feet below ground surface across the site and the water table 

occurs in the deeper non-cohesive sand. This deeper non-cohesive sand occurs to depths 

of 45 to 50 feet below ground surface. There were no distinct clay confining units found in 
the sandy material. 

Groundwater movement is to the south at a moderate hydraulic gradient of 0.002 

to 0.003 ft/ft. Data from this investigation (1992) indicates that the sands are moderately 

permeable (493 gallons per day per square foot) and the groundwater velocity ranges from 

0.25 to 0.8 feet per day. The main component of groundwater movement both on and off 

site is horizontal although upward hydraulic gradients occur near Lawrence Creek and the 
Great South Bay. 

13 EXTENT OF CONTAMINATION 

In general the types of contaminants found on the former LILCO Bayshore MGP 

are typical of manufactured gas plant sites as reported in the Gas Research Institute (GRI) 

publication "Management of Manufactured Gas Plant Sites, Volume I, Wastes and 

Chemicals of Interest." The most common compounds associated with MGP sites and found 

on LILCO's properties are volatile aromatics, including benzene, toluene, ethylbenzene and 

xylenes (BTEX) and polycyclic aromatic hydrocarbons (PAHs), most notably naphthalene, 

fluorene, phenanthrene and pyrene. Other common MGP chemicals, including metals, 

cyanide and phenols, were not particularly prevalent on the LILCO properties. Contamina

tion at the site is mainly characterized by BTEX and PAHs. However, some non-MGP 

contaminants were detected on the adjacent properties that are believed to be attributable 

to the auto repair activities or asphalting equipment storage and maintenance operations 

as additional contributing sources on that property. 

13 J Air Quality 

Air quality under existing conditions on the site is good. The were no volatile 

organic compounds detected in the on-site and background ambient air samples. PAHs 
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were detected in the background ambient air samples as well as on site, indicating that 

PAHs in the air are not wholly attributable to the site. Concentrations of BTEX and PAHs 

in air increased during excavation of test pits, indicating that controls may be needed on-site 

if large scale excavation is chosen as a remedial action. However, even during test pit 

excavation air quality at the edges of the property remained good. No BTEX compounds 

were detected in the up or downwind areas, although PAHs were detected slightly above the 

background levels measured prior to excavation. 

1.3.2 Soil Contamination 

The surface soils on the LILCO properties, as well as on the adjacent properties, 

contain low concentrations of BTEX and PAHs, but are not subject to dust generation due 

to extensive vegetative cover and paving Contaminants in surface soil were detected near 

the abandoned relief holder on the Bayshore property and behind the auto repair facility 
on the adjacent property. 

Subsurface soils contain much higher concentrations of contaminants particularly at 

locations corresponding to specific past activities where soil staining and odors were 

prevalent. The highest concentrations of BTEX and PAHs in the soil were found around 

the abandoned relief holder, the tar storage tanks and the tar separator tanks in the central 

portion of the Bayshore property. Concentrations of contaminants in the soils tend to 

decrease with increasing distance away from this central area and were not detected at the 

edges of or off the LILCO property since the MGP activities were restricted to LILCO 

property. Two smaller areas of soil contamination were detected on the Brightwaters parcel. 

One is located south of the former H-fiiel tank and the other is in the southeast corner of 

the yard near the reported former location of the oil-water separator. Again the 

contamination does not extend off of the northern, eastern or western LELCO property 

boundary. 

Limited soil contamination was found on the adjacent properties, but is believed to 

be attributable to activities conducted by the adjacent property occupants. Although the 

suite of contaminants found on. the adjacent properties is similar to that found on LILCO's 

property, the areas of contamination were detected next to the auto repair building and in 

the area used for asphalting equipment storage and maintenance. These activities produce 

BTEX and PAH wastes and contaminants similar to those associated with the MGP. 
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The soil contamination is still generating volatile organic vapors. Soil gas 

measurements across the site correlate very well with the areas of soil contamination. 

Although the PAHs do not volatilize readily, the BTEX compounds do. Soil gas 

measurements were particularly high on the Bayshore property and the soil gasses have the 
potential to migrate off site. 

1-3.3 Groundwater Contamination 

Groundwater quality upgradient of the site was generally good. None of the target 

compounds associated with MGP wastes such as BTEX or PAHs were detected moving onto 

the LELCO properties from an upgradient source. 

On the Brightwaters property, groundwater contamination was detected at two 

locations corresponding to the areas of soil contamination. High concentrations of BTEX 

compounds and naphthalene were detected in the shallow groundwater south of the former 

H-fuel tank. A sheen was noted on the groundwater sample but no measurable layer of free 

product was present. Groundwater contamination was not detected in the sample from the 

deeper well indicating that the contamination is restricted to the water table in this area. 

This contamination occurs at the southern, or downgradient edge of the Brightwaters 

property, indicating the potential for off-site migration of a small plume at this location. 

Minor concentrations of BTEX and naphthalene were also detected in the shallow 

groundwater in southeast corner of the Brightwaters Yard, near the location of the former 

oil-water separator. Contamination was not detected in the deeper groundwater indicating 

that the contamination is restricted to the water table. This area is located at the southern, 

or downgradient edge of the Brightwaters Yard, northwest and upgradient of the auto repair 

facility on the adjacent property. However, monitoring wells located at the auto repair 

facility on the adjacent property yielded groundwater samples containing higher concentra

tions of contaminants than were detected on the corresponding portion of the LELCO 

property. The monitoring wells on the adjacent property also contained concentrations of 

several solvents and degreasers (trichloroethene and l,l,l,trichloroethane) which were not 

detected on the LILCO property. This indicates that an additional contributing source of 

groundwater contamination exists on the adjacent property in this area. 

On the Bayshore property, high concentrations of BTEX and PAHs were detected 

in both shallow and deep groundwater zones adjacent to and downgradient of the east 

central portion of the site which contains the area of highest soil contamination. A sheen 
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was noted on one shallow groundwater sample, but no measurable layer of free product was 

present This area is associated with the abandoned relief holder, the tar storage tanks and 

the tar separator tanks. Analyses of groundwater samples from the downgradient area on 

the adjacent property east of Clinton Avenue detected a similar suite of compounds. The 

shallow wells had consistently higher concentrations of contaminants than the deep wells, 

indicating contribution from a surface source on the adjacent property east of Clinton 

Avenue occupied by the asphalting equipment storage and maintenance operation. 

The downgradient plume remains similar in shape and concentration as reported in 

1979 with two exceptions. Groundwater samples collected at additional locations during this 

investigation were used to further delineate the width and length of the plume. Based on 

naphthalene and total PAH concentrations, the plume is slightly wider at the downgradient 

edge and a small secondary plume occurs in the area between the Brightwaters Yard and 

O-Co-Nee Lake. The detection of naphthalene at location TR-9, albeit very low (1 ug/L), 

combined with the concentration of naphthalene detected south of the former H-fuel tank 

on the Brightwaters Yard, indicates the presence of a second, smaller and more narrow 
plume in this area. 

The delineation of the downgradient plume based on Total PAHs, as well as on 

individual PAHs, is very similar to the 1979 reported configuration and concentration. 

BTEX concentrations in the downgradient plume are sporadic but the compounds were 

detected in several of the shallow wells. Although the plume has not spread any farther 

downgradient toward the Great South Bay, nor has it migrated beneath or beyond Lawrence 

Creek, the consistency in configuration and concentration indicates that a continuing source 

still exists. The presence of soil contamination on both the Bayshore and Brightwaters 

properties, and the lack of upgradient contributors indicates that the contamination 

remaining on LTLCO's property appears to be this continuing source. 

Although the plume is migrating and discharges to Lawrence Creek, the sediments 

in Lawrence Pond and Lawrence Creek do not contain contaminants attributable to the 

plume. The sediments do not contain any BTEX, naphthalene or fluorene, the most 

indicative compounds of the MGP wastes and the groundwater plume. 

1-5 Sect .MGP 

Printed oa Recycled Paper 



MAICOLV1 
PIRNIE 

2.0 INTRODUCTION 

The Long Island Lighting Company (ULCO) conducted a detailed Phase 2 site 

investigation during the summer and fall of 1992 at their former Bayshore Manufactured 

Gas Plant (MGP) and the adjacent properties known as the Brightwaters Yard, the 

Summer's Lumber Properties, and the area between the sites and Lawrence Creek, all in 

Suffolk County, New York. Previous investigations revealed the presence of groundwater 

contamination potentially attributable to past operation and waste disposal practices at the 

former Manufactured Gas Plant. The focus of this investigation was to determine the 

presence of, and characterize, on-site and off-site soil and groundwater contamination. The 

associated environmental risks were also evaluated to determine the need for remediation 

and, if necessary, to identify and select appropriate remedial action. The appropriate 

remedial action would result in the remediation of the site to the point that the associated 

risks to human health or the environment are minimized. Details of the Risk Assessment 

and Remedial Alternatives feasibility analysis are presented in companion documents to this 
report which describes the site investigation. 

Although the site is not currently subject to state, federal or local regulatory action, 

the site remedy must satisfy potential regulatory requirements should these agencies become 

involved in the future. The former Bayshore Manufactured Gas Plant is currently listed on 

the USEPA CERCLIS (EPA ID No. NYD986881654). The site is not on the Superfund 

List, but has been subjected to Site Discovery and Preliminary Assessment by the USEPA. 

However, the USEPA has not taken any action or conducted any activities related to the 

site since September 1989. The Suffolk County Department of Health Services (SCDHS) 

has assumed the role of Lead Agency with concurrence of the New York State Department 
of Environmental Conservation (NYSDEC). 

2.1 PURPOSE OF THE FIELD INVESTIGATION 

The purpose of the field investigation was to obtain representative datalo detect and 

evaluate areas of soil and groundwater contamination including on-site sources and the 

previously identified (1979) off-site plume, by evaluating the nature, depth and extent of 

contamination resulting from past MGP activities as well as other potential sources such as 
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the auto repair and asphalting equipment storage and maintenance areas on the adjacent 

properties. In addition, the field investigation assessed migration pathways from suspected 

source areas and evaluated contamination on the adjacent properties and in the area 

between the site and the Great South Bay. 

For the purpose of discussion in this report, the properties owned by LILCO will be 

referred to individually as the Brightwaters Yard and the Bayshore property, or combined 

as the LILCO property. The properties located south of LILCO and owned by Summer's 

Lumber and Supply Corporation will be referred to as the adjacent properties with further 

reference to specific occupants and activities. The combined area encompassed by the 

Brightwaters Yard, the Bayshore property and the Summer's Lumber properties will be 

referred to as the LILCO and adjacent properties. The term "off-site" will refer to the area 

between the LILCO and adjacent properties and the Great South Bay. 

The data generated during this field investigation are being used to ag<*»ss 

environmental risks, that may have resulted from past operations on the Bayshore property 

and associated activities in the Brightwaters Yard. Based on these data, it will be 

determined whether the contaminants are of sufficient concentration to warrant remedial 

action. If so, the data can be used to select the most appropriate site remediation. 

22 REPORT ORGANIZATION 

This report is divided into eight sections, the first of which is the Summary and 

Conclusions. Section 2.0 discusses the purpose of the project and the organization of this 

report. Section 3.0 provides background information, including a description and history of 

the site, geology, hydrogeology, and the results of previous investigations. Section 4.0 

provides detailed descriptions of the methods used to conduct the field investigation. 

Section 5.0 describes the physical characteristics of the study area as determined during this 

investigation, and Section 6.0 presents the chemical characteristics of the soil and 

groundwater in the study area. Section 7.0 discusses the fate and transport of the 

compounds detected at the site. Section 8.0 lists references cited in the report 
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3.0 SITE BACKGROUND 

3.1 DESCRIPTION 

3.1.1 Site Location 

The LILCO Manufactured Gas Plant subject to this investigation is located in the 

Villages of Bayshore and Brightwaters in the Town of Islip, Suffolk County, New York. The 

site is near the south shore of Long Island, approximately 6,000 feet north of the Great 

South Bay. The surrounding area is suburban, and land use is mostly commercial and 

residential with some light industry. The LILCO property is bounded on the east, north and 

west by residences and small commercial businesses, and to the south by the Long Island 

Railroad (LIRR). Immediately south of the LIRR are a few residences and the adjacent 

commercial lumber property including tenants engaged in auto repair activities and in the 

storage and maintenance of asphalting or paving equipment. Farther south are residences 

and Lawrence Lake and Lawrence Creek. Figure 3-1 shows the location of the properties. 

3.1.2 Site History 

The LILCO property consists of a 4.5 acre parcel on the east side of Clinton Avenue 

(Bayshore property) and a 5.8 acre parcel on the west side of Clinton Avenue (Brightwaters 

. Yard) as shown on Figure 3-2. Carburetted water gas and oil-gas operations were 

conducted on the site from 1898 through 1973. Manufactured gas operations took place 

only on the Bayshore property and fuel oils, naphtha, drip oils, and tarry wastes were stored 

in the Brightwaters Yard. The vast majority of the wastes generated by the Bayshore MGP 

were sold to the chemical processing industry. From the 1920's through the mid-to-late 

1930's, LILCO used a ground disposal pit pursuant to a New York State Department of 

Health permit A waste treatment system was installed in the 1940's. Above ground and 

underground storage tanks removed from the Brightwaters Yard in the mid-1970's were 
reported to be corroded and leaking. 

The gas plant and most of the associated buildings were demolished- in the mid-

1970's, and all that remains on the Bayshore property are the building foundations and one 

old storage building. LILCO maintains a gas regulator station on the northern most portion 

of the Bayshore property, and a gas Construction and Maintenance operations base which 
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includes storage of GC&M equipment, a training facility and a vehicle parking area in the 

Brightwaters Yard. 

3.1.3 Previous Investigations 

Available records indicate that in 1949, oil was found leaking into the basements of 

buildings along the west side of Clinton Avenue on the adjacent property directly south of 

the LILCO property. A groundwater and oil recovery system was installed and operated 

until 1953 when the oil stopped leaking into the basements. As a result of odors 

encountered during construction of a sewer system nearby, the Suffolk County Department 

of Health Services and the NYSDEC requested LILCO to conduct a groundwater 

investigation in 1979 which included the installation of 12 monitoring well clusters consisting 

of three wells each. During the 1979 investigation, the presence of 16 polycyclic aromatic 

hydrocarbons (PAHs) indicative of the materials used and wastes generated in the gas 

manufacturing operations were discovered in the groundwater on and downgradient of the 

site. Naphthalene was the most prevalent compound detected, but some lighter compounds 

such as benzene, toluene, and xylenes were also detected. Although these compounds are 

indicative of the gas manufacturing operations and the fuel oils stored at the site, they are 

also commonly associated with gasoline spills and with leaks from underground storage tanks 

at gas stations and other commercial operations. 

-The 1979 investigation delineated a contaminant plume in the groundwater extending 

from the site to Lawrence Creek where it discharged to the surface water. The plume was 

delineated as long but very narrow and conformed closely with the southward groundwater 

flow direction. Figure 3-3 shows the overall study area targeted in this investigation. 

3.2 ENVIRONMENTAL SETTING 

3-2.1 Topography and Drainage 

The site has very little surface relief due to its location on the glacial outwash plain 

and to activities during the life of the plant. Regionally, there is a slight slope to the south 

toward the Great South Bay. Across the site, the slope is also very low, approximately one 

percent 
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3 22 Soils 

According to the Soil Conservation Services (SCS), the site and immediate 

surrounding areas are classified as urban land (Ur), implying that more than 80% is covered 

by buildings and pavement (Figure 3-4). Similar soil classification plus some urbanized cut 

and fill (CuB) land extends south of the site, down to Montauk Highway (Route 27A). The 

surrounding soils have been classified as gently sloping cut and fill land and include areas 

that have been altered in grading operations for non-agricultural purposes (Le., residential 

commercial or industrial use). These soils (CuB, RdA, and RhB) tend to be sandy and of 

low quality, with limited growing potential They are typically unsuitable for agricultural or 
ornamental plant establishments such as lawns and gardens (SCS 1975). 

323 Geology 

The study area is located near the south shore of Long Island. The surficial 

materials are underlain by Pleistocene outwash deposits. These deposits consist of medium 

to coarse sands and gravels of moderate to high permeability and comprise the Upper 

Glacial Aquifer. The Pleistocene outwash deposits generally overlie a zone of low 

permeability material consisting of clay units within the Cretaceous Matawan Group 

(Magothy Formation) which includes the Magothy Aquifer. The Magothy Formation is 

composed of poorly to moderately permeable fine to medium sand interbedded with sand 

And clay lenses. In some places, the lowermost limit of the Pleistocene outwash deposits is 

the 20. to 40 foot thick interglacial Gardiners Clay. The Gardiners day typically lies 

between the Magothy Formation and the Pleistocene outwash; however the lateral extent 

of the Gardiners Clay is limited to an east-west band extending about one mit<» north of 
Great South Bay. (Pluhowski and Kantrowitz, 1964). 

Previous investigations in the study area (1979) found that the Pleistocene outwash 

deposits are approximately 70 to 75 feet thick in the study area and consist of medium to 

coarse sand. A clay unit which was interpreted as the Gardiners Clay was found at a depth 

of approximately 75 feet. The deepest boring drilled during the 1992 investigation extended 

to a depth of approximately 45 feet and penetrated medium to coarse sand with' some gravel 
throughout its depth. 

324 Hydrogeology 

The water table occurs in the Upper Glacial Aquifer typically at depths ranging from 
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four to eight feet below ground surface across the site. The Upper Glacial Aquifer is 

moderately to highly permeable and is separated from the Magothy Aquifer in places by the 

Gardiners Clay which acts as a confining unit The Magothy is typically a confined aquifer 
comprised of moderately permeable fine sand. 

Groundwater in the Upper Glacial Aquifer discharges into southward draining 

streams and into the Great South Bay. These streams receive groundwater discharge along 

their entire length. The streams are separated by north-south trending local interstream 

groundwater divides. One of these divides occurs in the study area and separates 
Watchogue Creek to the east from Lawrence Creek to the west. 

Groundwater measurements from previous investigations have shown that 

groundwater flow from the site is generally to the south toward the Great South Bay. 

However, the headwaters of Lawrence and Watchogue Creeks begin just south of the study 

area and influence local groundwater movement approaching the Great South Bay. Most 

of the groundwater from the Bayshore Gas Plant discharges to Lawrence Creek. 

The 1979 ULCO investigation reported permeability in this part of the Upper 

Glacial Aquifer at 1,080 gallons per day per square foot, with a specific yield of 25 percent. 

The horizontal hydraulic gradient ranged from 0.0030 to 0.0068 feet per foot and the 

assumed groundwater velocity ranged from 1.7 to 3.9 feet per day. Data from this 

investigation (1992) has been used to update and more accurately calculate the groundwater 

velocity. Evaluation of vertical groundwater flow indicated a horizontal flow component on 

the site changing to an upward vertical flow near Lawrence Creek and the Great South Bay. 
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4.0 SCOPE OF INVESITGATrON 

A comprehensive field investigation was conducted both on and off-site between 

June and September 1992. The proposed field activities were detailed in a Field 

Investigation Plan (FIP) approved by the Suffolk County Department of Health Services in 
May 1992. The investigation included the following tasks: 

* Conducting geophysical surveys 
* Conducting soil gas surveys 
* Collection and analysis of surface soil samples 
* Excavation of test pits 
* Drilling of soil borings 
* Installation of monitoring wells 
* Collection of ground water samples 
* Measurement of water levels 
* Conducting aquifer tests 
* Collection of sediment samples 
* Collection of air samples 
* Compilation of land use information 

The field work was conducted by Malcolm Pirnie, Inc. and selected subcontractors 

and was continuously observed by a LELCO representative. Portions of the field work were 

observed by representatives of the Suffolk County Department of Health Services. P»"h of 

. the above activities is described in detail in the following sections. 

4J. GEOPHYSICAL SURVEY 

Between July 7 and July 9,1992, an integrated geophysical survey was conducted at 

the site by Layne Geo sciences, Inc. (LGI). The geophysical equipment was calibrated, in 

proper working order and met the requirements of all industiy standards. The objective of 

the survey was to locate buried structures, utilities, and areas of possible soil and 

groundwater contamination prior to any intrusive work at the site. Locating these features 

by non-mtrusrve methods helped define those areas requiring intrusive investigation and 

aided in the placement of soil gas probes, soil borings, test pits, and monitoring wells. The 

investigation consisted of an electromagnetic and magnetometer/gradiometer survey, 

followed by a ground penetrating radar (GPR) survey. Used in conjunction, these 

geophysical methods detected the presence of subsurface objects and feature 
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The effectiveness of these techniques was evaluated as the work proceeded and it 

was determined that the methods were producing usable data. The presence of overhead 

power lines, fences and railroad tracks caused interference to the geophysical surveys but 

the combination of techniques resulted in the detection of several anomalies. Anomalies 

are defined as areas exhibiting responses to the various geophysical instruments that deviate 
in excess of normally expected or established variation. 

To locate and delineate any anomalous areas, an electromagnetic (EM) induction 

method was used to map near surface electrical conductivity variations to locate conductive 

objects such as underground utilities and buried metal or other construction debris. The 

EM survey provided an exploration depth of up to approximately 15 feet below the ground 

surface. The magnetometer/gradiometer survey was conducted to locate shallow buried 

magnetic objects such as utility pipes and metal debris to supplement the EM survey. 

Anomalous areas identified by EM and magnetics were further characterized by ground 

penetrating radar (GPR). GPR methods are less susceptible to external EM interferences 
such as metal fences and overhead power lines. 

A summary of the results of the geophysical survey can be found in Section 5.1. The 

detailed geophysical investigation report in contained in Appendix A 

42 SOILS AND VADOSE ZONE INVESTIGATION 

The soils and vadose zone investigation consisted of a soil gas survey, test pit 

program, soil boring program, and surface soil program. These investigations were 

conducted on the I .IT .CO properties as well as on the adjacent properties where impact has 

been documented or suspected. 

42.1 Soil Gas Survey 

In July 1992, a soil gas survey was conducted to detect the presence of volatile 

organic vapors such as BTEX as well as some of the lighter PAHs in the vadose zone at the 

site. However, due to the low vapor pressure of most PAH compounds it can be difficult 

to detect their presence in the shallow soil gas under certain conditions. Therefore, to 

evaluate the applicability of a soil gas investigation, an initial soil profile was conducted 

as a field screening tooL Soil gas data were recorded at 50-foot spacings along the profile 

lines located at the southern LILCO property line parallel to the Long Tdand Railroad. The 
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southern L1LCO property lines were selected because they are the most likely areas to finr) 

soil gas vapors emanating from the site. This profile was originally planned to extend along 

the northern property line of the adjacent properties, but was precluded by logistical 

considerations. However, this same area was investigated by more thorough means as 
described below. 

A more comprehensive soil gas investigation was conducted on the LILCO and the 

adjacent properties between July 14 and July 27, 1992 by Tracer Research Corporation. A 

50-foot by 50-foot grid was used initially and tightened to 25-foot centers where strong 
anomalies were identified. 

A total of 121 soil gas samples were collected on the LILCO properties during the 

investigation. Fifty-two samples were collected in the Brightwaters Yard and 69 sample 

were collected on the Bayshore property. In addition, 35 samples were collected on the 

adjacent properties. Twenty-four samples were collected on the parcel west of Clinton 

Avenue and 11 samples were collected on the parcel east of Clinton Avenue. The soil gas 

sampling locations along with a detailed discussion of methods and procedures are inrfriffrrf 
in the soil gas report contained in Appendix B. 

A summary of the results of the soil gas investigation is presented in Section 6.1, and 

further discussion of the soil gas sampling methods is given in Appendix C. 

422 Test Pit Program 

Between July 28 and August 3, 1992, a test pit program was conducted by Riley 

Excavating & Contracting; Inc.. Test pits were excavated in and around suspected or 

potential contamination source areas to provide detailed data on the shallow stratigraphy 

of the site, to provide information on the nature and extent of subsurface contamination, 

to collect samples of soil, and to assess whether subsurface soils were a potential source of 

groundwater contamination. A total of 23 test pits were excavated on the LILCO 

properties. Eight test pits were excavated on the Brightwaters Yard and 15 on the Bayshore 

property. Hie locations of these test pits were based on the prior history and use of areas 

on the site, and on the results of the geophysical and soil gas surveys. The locations of the 
test pits are shown on Figure 4-1. 

A total of 30 soil samples were collected in the test pits and analyzed by EcoTest 

Laboratories, a New York State Department of Health (NYSDOH) certified laboratory 

located in North Babylon, New York. Each of the 30 samples was analyzed for BTEX 
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(benzene, toluene, ethylbenzene, and total xylenes), PAHs (polycyclic aromatic 

hydrocarbons), total phenols and total cyanide. Three of the samples were alsn analyzed 

for total organic carbon (TOC) and pH, and two of the samples were submitted for the full 

target compound list (TCL) and target analyte list (TAL) analyses. In addition, six of the 

samples were also analyzed for TCLP and RCRA waste characteristics. Four samples were 

also analyzed for grain size distribution as part of the physical testing program of the soils. 

The results of these chemical and physical tests can be used to assess environmental and 
health risks and for remedial planning purposes. 

Each test pit was excavated to the water table and samples for laboratory analyses 

were collected from the soil layer directly above the groundwater surface. Strong evidence 

of contamination was detected in seven of the test pits. A sample was also collected in the 

shallow soil zone of each of those pits where contamination was most evident Photographs 

were taken of the test pits and the soils in the trenches were classified anmrrfi^g to modified 
Burmeister method. 

Further discussion of the sampling methods is given in Appendix C. A 

of the physical characteristics of soils observed in the test pits is given in Section 52 and the 

test pit logs are given in Appendix D. The photographic log is given in Appendix M. The 
analytical results are presented in Section 6.1. 

423 Soil Boring Program 

- The soil borings program was conducted between August 5 and August 31, 1992 by 

Land, Air, Water Environmental Services, Inc.. The purpose of this program was to 

characterize the stratigraphy on the site, and to collect soil samples for chemical analyses 

to further assess the presence, nature, and extent of contamination between and beyond the 

test pits and around potential source areas. 

A total of 28 soil borings were drilled during this program plus an additional 9 well 

borings as discussed in Section 42.4. Twenty-five soil borings were drilled on the LILCO 

properties and three were drilled on the adjacent properties. Of the 25 borings drilled on 

the LILCO property, 6 are in the Brightwaters Yard and 19 are on the Bayshore property. 

Of the three borings drilled on the adjacent properties, one was drilled on the property east 

of Clinton Avenue and two were drilled on the parcel west of Clinton Avenue. One soil 

sample was collected in each of nineteen of the borings for laboratory analyses. In order 

to bias the sampling toward the worst case, the most contaminated soil sample were 
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% selected for analysis based on visual evidence of contamination and response on the HNu 

meter. Where no evidence of contamination was observed, the soil sample was collected 

from the interval directly above the water table. The remaining 9 borings, all on the 

Bayshore property were visually inspected and screened with an HNu photoionization 

detector to refine the horizontal delineation of the extent of soil contamination on the 
Bayshore property. 

The original locations of the soil borings were proposed in and around suspected 

source areas. The final locations were modified based on findings from the soil gas survey 

and test pit program and on the presence of buried rubble throughout the site. The 

additional nine soil borings were drilled along the perimeter of the site where earlier borings 

had not fully defined the horizontal extent of soil contamination. The locations of the 
borings are shown on Figure 4-1. 

Each of the 19 soil samples were analyzed by the laboratory for BTEX, PAH'S, total 

phenols, and total cyanide. Three of the samples were also analyzed for TOC and pH, and 
one sample was analyzed for TCLP and RCRA waste riasrifiratjon 

Photographs were taken of each split-spoon sample from each boring and the soils 

were visually classified according to the modified Burmeister System. The number of 

hammer blows required to advance the sampler over each six-inch interval was recorded to 

aid in estimating the in-situ consistency of the soils on-site. 

Further discussion of drilling and sampling methods is given in Appendix C. The 

physical characteristics of the soils are discussed in Section 52 and the soil boring logs are 

given in Appendix E. The chemical characteristics of the soil boring samples are discussed 
in Section 6.1. 

4^4 Well Boring Program 

In addition to the 28 soil borings described in Section 4 2.?, 9 well borings were 

drilled during the installation of the monitoring well clusters. Each of these borings was 

drilled and logged during the installation of the deep well in each cluster except in the case 

of MW-9S where only a shallow well was installed. Soil samples from these borings were 

used to characterize the shallow and deep stratigraphy across the site and to collect 

additional soil samples for chemical analyses. Three of the borings were drilled in the 

' ^ Brightwaters Yard and three on the Bayshore property. On the adjacent properties, two 

well borings were drilled on the east side of Clinton Avenue and one boring was drilled on 
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the west side of Clinton Avenue. The locations of these borings are shown on Figure 4.1 

Nine soil samples were collected in the well borings and were analyzed for BTEX, 

PAH's, total phenols, and total cyanide. The sample from well boring WB-4 was also 

analyzed for the full TCL/TAL list In addition to the chemical analyses, one grain size 

distribution analysis was conducted on the sample collected from the deep screened interval 
in WB-1 to determine the physical characteristics of this zone in the aquifer. 

Photographs were taken of each of the samples from the well borings and the soils 

were classified according to the modified Burmeister System. The number of hammer blows 

required to advance the sampler over each six-inch interval was recorded to aid in 
estimating the in-situ consistency of the soils on-site. 

Further discussion of the drilling and sampling method is given in Appendix C. The 

physical characteristics of the soils across the site are discussed in Section 5.2, and the well 

boring logs are given in Appendix F. The chemical characteristics of the samples are 
discussed in Section 6.1. 

4.2.5 Surface Soil Program 

Surface soil samples were collected on September 15 and 16, 1992 for physical and 

chemical analyses. The data was used to assess the presence, nature, and extent of surface 

soil contamination and to support an assessment of the risk associated with exposure to 

surface soils on the LILCO and adjacent properties. 

- Ten surface soil samples were collected from the top one foot of soiL Three grab 

sanqales and three composite samples, each composite consisting of five homogenized grab 

samples, were collected on the LILCO properties. Two of the composite samples and one 

grab sample were collected from the Bnghtwaters Yard, and two grab samples and one 

composite sample were collected from the Bayshore properly. Four samples were collected 

on the adjacent properties. One grab sample and one composite sample were collected 

from the parcel on the east side of Clinton Avenue and one grab sample and one composite 

sample were collected from the parcel on the west side of Clinton Avenue. The location of 

each surface soil sample is shown on Figure 4-2. 

Eight of the surface soil samples were analyzed for BTEX, PAHs, total phenols, and 

total cyanide. Two samples were analyzed for the full TCL/TAL list as well as total phenols 

and total cyanide. Of these 10 samples, 2 were also analyzed for TOC and pH. 

The first composite sample (CS-1) was collected in the area south of the former H-
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fuel tank in the western corner of the Brightwaters Yard. The second composite sample 

(CS-2) was collected in the area directly south of the concrete pad from the middle oil 

storage tank on the Brightwaters Yard. Grab sample GS-1 from the Brightwaters Yard was 

collected from the southeast corner of the site, south of soil boring SB-6. 

Composite sample CS-3 was collected on the Bayshore property using five locations 

west of the concrete foundation for the gas relief holder and approximately 20 feet west of 

test pit location TP-14. Small patches of loose asphalt and tar material were present on the 

ground surface in this area but were not included as part of the sample. Grab sample GS-2 

was collected on the Bayshore property approximately eight feet west of soil boring SB-15. 

The third grab sample, GS-3, was collected on the Bayshore property east of test pit TP-15 
and north of soil boring SB-16. 

Composite sample CS-4 was collected on the adjacent property west of Clinton 

Avenue behind the auto repair building. At the time of sample collection, this location was 

being used for parking of several passenger vans, some of which were inoperable and 
evidence of surface soil contamination was observed beneath them. 

Grab sample GS-4 was collected on the adjacent property west of Clinton Avenue 

in front of the auto repair building south of the Long Island Railroad tracks. A duplicate 

sample, GS-6, was collected at the GS-4 location and analyzed for the same suite of analyses 
as GS-4. 

Composite sample CS-5 was collected on the adjacent property east of Clinton 

Avenue* This parcel of land is apparently used by a paving contracting company as a staging 

and storage area for equipment and materials. The sample was collected in the 

southeastern corner of the parcel in the area where monitoring well cluster MW-6 and soil 
boring SB-19 are located 

Grab sample GS-5 was also collected on the adjacent property east of Clinton 

Avenue approximately 15 feet east of monitoring well cluster MW-5 and south of the Long 
Island Railroad tracks. 

Two additional surface soil samples were collected from the ULCO properties to 

undergo grain size analysis. These sample analyses were used to evaluate the potential for 

generation of contaminated fugitive dust. The top two inches of soil were collected at one 

location on each of the ULCO properties considered representative of the average soil type 

on each parceL The first sample, FD-1, was collected from the Brightwaters Yard close to 

test pit TP-3 and monitoring well cluster MW-2. The second sample, FD-2, was collected 
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from the Bayshore property near the driveway in front of the ULCO storeroom. 

Further discussion of the sampling methods is given in Appendix C. The results of 

this physical testing program are presented in Appendix G. The chemical characteristics of 
the surface soils are discussed in Section 62. 

43 GROUNDWATER INVESTIGATIONS 

Groundwater investigations were conducted on the ULCO and adjacent properties 

and in the surrounding area to assess the presence, nature, and extent of groundwater 

contamination which may have resulted from past operations at the Bayshore MGP. A 

previous investigation (1979) documented a plume of contaminated groundwater migrating 

southward from the site and discharging into Lawrence Creek. During the current 

investigation (1992), groundwater samples were collected from 38 on-site and off-site wells 

for further groundwater plume definition. An additional 31 groundwater samples were 

collected using Tracer probe or HydroPunch methods. Ten new monitoring wells (four 

clusters consisting of one deep well and one shallow well each) were install^ 0n the T IT rr> 

properties. Three monitoring well clusters (of two wells each) were installed on the adjacent 

properties. A discussion of the installation and sampling procedure is found in Appendix 

C The seven existing off-site well clusters installed during the 1979 investigation were 

cesampled during this investigation. The monitoring well locations are shown on Figure 4-3. 

Monitoring wells were also used to measure water level elevations and to evaluate 

the presence of free product Two rounds of synoptic water level measurements, one on 

September 15,1992 and the second on October 30,1992, were used to prepare water level 

contour maps and to assess vertical head gradients. A discussion of these water level 

measurements is presented in Section 53. Hydraulic conductivity tests were conducted on 

September 23, 1992 using six monitoring wells, four on the LELCO properties and two on 

the adjacent property, to estimate the hydraulic conductivity of the saturated zone around 

each monitoring welL This information is also presented in Section 53. 

Groundwater samples were collected at off-site sampling locations byi using either 

the Tracer probes or the HydroPunch groundwater sampling methods. Detailed discussions 
of the sampling procedures are found in Appendix C. 
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4JJ Monitoring Well Inventory 

On June 3 and 4,1992 an inventory of the existing off-site and on-site wells instgllfd 

during the previous investigation was compiled. Seven of the original nine off-site well 

cluster? were found downgradient of the site. These seven clusters, each consisting of a 

shallow, intermediate and deep well, were found to be undamaged and the individual wells 

were tested to insure proper hydraulic connection to the aquifer. The hydraulic connection 

of each of the wells was confirmed and it was determined that these wells were usable for 

sample collection and water level measurements. Three four-inch diameter PVC wells were 

found on the Bayshore property and determined to be connected to the surrounding aquifer. 

In addition to these seven wells, two steel well points were also found on the Bayshore 

property and determined to be usable during this investigation. One of the four-inch 

diameter PVC wells was used as the shallow well in cluster MW-8, while the remaining wells 

and well points were used-only for measuring water levels during the investigation. 

4.3.2 Installation of Monitoring Wells 

Sixteen new monitoring wells were installed between August 11 and August 30,1992. 

Ten of these wells were installed on the LDLCO properties; 6 wells (three clusters) were 

installed on the Brightwaters Yard and 4 wells (one cluster, one individual shallow well, and 

one deep well paired with an existing shallow well) were installed on the Bayshore property. 

The remaining six wells were installed on the adjacent properties. Two wells (one cluster) 

were installed on the parcel west of Clinton Avenue and four wells (two clusters) were 

installed on the parcel east of Clinton Avenue. The locations of these wells are shown on 
Figure 4-4. 

The shallow wells were designed to bridge the water table with a minimum of two 

feet of the screen set above the water table and eight feet below to allow for seasonal 

fluctuation of the water table and the detection and sampling of floating product. A 10-foot 

screen was used for each of the wells and is sufficient to account for temporal fluctuations 

of the water table in the Long Island area. The deep wells were installed with the well 

screens set approximately 35 to 45 feet below the ground surface. Monitoring well design 

and installation conformed with NYSDEC requirements. 

The 17 new monitoring wells and the shallow existing well on the Bayshore property, 

renamed MW-8S, were developed upon completion to assure good hydraulic 

between the well and the aquifer and to remove fine sediment from the welL Prior to 
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development, the water in each well was inspected by retrieving a sample in a one-inch 

diameter clear disposable bailer to check for the presence of non-aqueous phase Hqnjrfc 

The water from MW-7S was the only sample which showed an oily sheen, but free product 
was not observed. 

Following installation, a LTLCO survey crew measured the elevation of the top of 

each well casing relative to Mean Sea Level (MSL) datum. The horizontal locations were 
also surveyed and tied to the LTLCO site coordinate system. 

Further discussion of the well installation and development procedures is given in 
Appendix C, and the well construction logs are given in Appendix H. 

433 Groundwater Sampling and Analyses 

Three separate phases of groundwater sampling were conducted during the 

investigation. During the first phase, shallow groundwater samples were collected using the 

Tracer probes on the adjacent properties and at locations both upgradient and downgradient 

of the site. During the second phase, the HydroPunch method was used to collect sample 

from both the shallow and intermediate groundwater depths on the Brightwaters Yard and 

also upgradient and downgradient of the site. The third phase included collection of 
groundwater samples from the monitoring wells at on and off-site try-at.'™™ 

433.1 Tracer Groundwater Sampling 

.On July 28 and 29, 1992, Tracer probes were used to collect a total of 18 shallow 

groundwater samples ranging in depth from 6 to 13 feet below ground surface. Six samples 

were collected from the adjacent properties, six samples were collected upgradient of the 

IiLCO properties to evaluate background water quality, and six samples were collected in 

the off-site downgradient plume area. The locations of the groundwater samples collected 

on the adjacent properties are indicated in Figure 4-5 and the samples collected at the off-
site locations are on Figure 4-6. 

Of the 18 Tracer groundwater samples collected, 13 were sent to the laboratory for 

analyses. The six samples collected upgradient of the site were analyzed foc'the full TCL 

volatile and semi-volatile list, and the remaining seven samples were collected and analyzed 

for B1EX, PAHs, total phenols, and total cyanide. One of these seven samples (TR-6), was 

collected on the adjacent property in front of the auto repair building, and six were coIlfcM 

in the downgradient plume area. The remaining five samples, collected on the adjacent 
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properties, were analyzed for BTEX and total volatile hydrocarbons using the portable field 
GC. 

Further discussion of this sampling method is included in Appendix C, and a 

discussion of the chemical characteristics of these groundwater samples is found in Section 
6.1. 

433 <2 Hydro Punch Groundwater Sampling 

Between September 1 and September 10, 1992, the HydroPunch method was used 

to collect a total of 13 groundwater samples. Two samples, one shallow and one deep, were 

taken on the Brightwaters Yard. One additional deep sample was taken upgradient of the 

- site. The remaining 10 samples were taken at five locations in the downgradient plume 

area. A shallow and a deep groundwater sample was collected at each location. The 

shallow samples were collected at depths varying between 3 and 11 feet below ground 

surface, while the deep samples were collected from depths varying between 42 and 45 feet 

below ground. Figure 4-6 shows the HydroPunch sample locations. The 13 groundwater 

samples were sent to the laboratory and analyzed for'BTEX, PAHs, total phenols, and total 
cyanide. 

Further discussion of the sampling procedure is given in Appendix C. A discussion 

of the chemical characteristics of both the shallow and deep HydroPunch groundwater 
samples is found in Section 6.1. 

4333 Monitoring Wells 

Between September 15 and September 18, 1992, 40 groundwater samples were 

collected from a total of 38 wells including the 16 newly installed monitoring wells, one 

existing on-site shallow well (MW-8S), and the seven existing off-site well clusters (GM-2A, 

GM-3, GM-5, GM-6, GM-7, GM-8, and GM-9). Samples were collected at least two weeks 

after the newly installed monitoring wells were developed to allow for gtahii.y»tinn within 

the saturated zone. The monitoring well locations on the LILCO and adjacent properties, 
and in the downgradient plume area: are shown on Figure 4-3. 

Each of the 40 groundwater samples were analyzed by the laboratory for BTEX, 

PAHs, total phenols, and total cyanide. The samples collected from monitoring well clusters 

MW-4, MW-5, and MW-6 on the adjacent properties were analyzed for the full TCL volatile 

organic list Sample MW-7S from the Bayshore property was also analyzed for the full 
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TCL/TAL list This location was chosen because it represented the worst case groundwater 
quality based on field observations and instrument screening. 

Field parameters for pH, temperature, and specific conductivity were also recorded 

during sampling at each location and are included on the sample collection logs given in 
Appendix I. 

A discussion of the sampling procedures is given in Appendix C and the chemical 
characteristics of the groundwater samples are presented in Section 6.1. 

4.3.3.4 Data Validation 

The laboratory data were subjected to a data validation process to verify that the 

analytical results were obtained following the specific protocols and are of sufficient quality 

to be relied upon for use in the risk assessment, for selecting potential remedial alternatives 

or other uses. The laboratory Tier H (ASP Category B) QA/QC data package was checked 

to assure that holding times were met, equipment calibration and tuning were achieved, 

spikes and duplicates were within required ranges, and that other laboratory standard 

operating procedures met compliance requirements. A discussion of the data validation 
results is given in Section 6.1.6. 

4.3.4 Water Level Measurements 

Two rounds of synoptic water levels were measured in the monitoring wells during 

the field investigation. The first round of water levels was measured on September 15,1992 
and the second on October 30, 1992. 

Each round of water level measurements was completed within a three hour time 

period to constitute a synoptic event. This was done to take into consideration any effect 

of tidal influences within the study area. A discussion of the water level measuring 

procedure is included in Appendix C and groundwater movement at the site is described in 
Section 5.3. 

43.5 Hydraulic Conductivity Testing 

On September 23, 1992, hydraulic conductivity tests were conducted in six of the 

newly installed monitoring wells. These tests were conducted to obtain an order-of-

magnitude estimate of the hydraulic conductivity of the unconsolidated water hiring 

material around the screened interval. Four wells were tested on the LELCO property, 
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MW-1S and MW-1D on the Brightwaters Yard and MW-9S and MW-8D on the Bayshore 

property. Wells MW-5S and MW-5D east of Clinton Avenue were tested on the adjacent 

property. Falling and rising head slug tests were conducted at each monitoring well location; 

however, only rising head test data were evaluated at the shallow wells because the well 

screens in these wells bridged the water table. While this screen placement is advantageous 

for chemical quality sampling, it will not provide accurate data when a falling head test is 
conducted. 

The test data was analyzed using the slug test analysis program, SLUGIX, which 

calculates the hydraulic conductivity using a method developed by Bouwer and Rice (1976). 

A discussion of the testing procedure is included in Appendix C, and the test data is given 

in Appendix J. The results of this analysis are discussed in Section 5.3. 

4.4 SEDIMENT INVESTIGATION 

Five sediment samples were collected from four locations in Lawrence TaVe» and 

Lawrence Creek as shown on Figure 4-7. Samples were collected using a hand controlled 

piston core sampler fitted with CAB (Cellulate Acetate Butyrate) tubing. A discussion of 
the sampling procedure is included in Appendix G 

Samples were analyzed in the field for conductivity, pH, dissolved oxygen, 

temperature and salinity. Dissolved oxygen data were lost due to instrument malfunction. 

However, the samples were submitted to the laboratory for the analyses as Hfcmcwi jn 
Section 6.1.4. 

4.5 AIR QUALITY INVESTIGATION 

Air quality sampling was conducted at the ULCO properties from July 27 to July 

29,1992. This program was undertaken to evaluate whether site specific volatile organic air 

emissions could affect air quality on and around the site under existing conditions or during 
remedial activities, if warranted, 

Background samples were collected for PAHs and VOCs at two locations prior to 

test pit excavation on the site. One PAH sample, collected over a 24-hour time period, and 

one VOC sample, collected over an 8-hour time period, was taken at each location. These 

locations, AS-N and AS-S, were at the perimeter of the site on the north and south ends of 
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the property, which are upwind and downwind of the test pit excavation area. On the 

following day a third location, AS-P, was added directly adjacent to test pit TP-22 in the 

center of the site. This test pit was excavated and air sampling occurred at the three 

locations for a period of 24-hours. Again, the PAH samples were collected over 24-hours 

and the VOC samples were collected over 8-hours. These sampling locations are shown on 

Figure 4-8. Wind directions were variable between the northwest and south portions of the 

site. Wind speeds varied between calm and seven miles per hour. An instantaneous grab 

sample, analyzed for VOCs, was also collected from the soil emissions from the material 
excavated from TP-22. 

PAH samples were collected using PS-1 High Volume Air Samplers in conjunction 

with quartz fiber and polyurethane foam (PUF) filters. The quartz fiber filters are used to 

catch ambient air dust particles. Catching the dust particles is important because semi-

volatile compounds are often attached to them. The semi-volatiles that are not attached to 

dust particles are captured downstream by the polyurethane foam filter. These samples 

were collected over a 24-hour time period at a controlled rate. The PUF samples were sent 

to Triangle Laboratories in Durham, North Carolina for analysis by high resolution gas 

chromatography and a mass spectroscopy in accordance with EPA Method 8270. 

VOC samples were collected using SUMMA canisters. Air entered the canisters, 

which are under vacuum, at a controlled rate via a flow regulator to draw in an eight hour 

composite sample. The samples were sent to Enseco Air Toxics Laboratory in El Monte, 

California for analyses in accordance with EPA Method TO-14. 

A discussion of these air quality sampling results is in Section 6.1. 

4.6 LAND USE SURVEY 

The information contained in the. land use inventory was collected from a number 

of different sources. The Long Island Regional Planning Board (LIRPB) provided census 

data and a regional land use report completed in 1981. ULCO provided supplementary 

population data based on their records of active residential electric meters. Sensitive 

receptors were identified based on the critical facility list obtained from LILCO's Customer 

Relations Department. Potential pollution contributors (e.g., automobile industries and dry 

cleaners) were identified using the USEPA's Facility Index Database Systems (FINDS). 

Both sensitive receptor and potential pollution contributing industry inventories were 
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confirmed based on telephone book listings. Tax maps, village maps, and additional land 

use information were obtained from the Village Hall of Brightwaters and Islip Town HalL 

The land use data base information is included in Appendix K. 
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5.0 PHYSICAL CHARACTERISTICS OF STUDY AREA 

5.1 GEOPHYSICAL SURVEY RESULTS 

The integrated geophysical survey, which was designed to locate buried structures 

and utilities and areas of possible soil and groundwater contamination, was conducted on 

July 9, 1992 as described in Section 4.1. Locating these features by nonintrusive methods 

helped define those areas requiring intrusive investigation and aided in the placement of soil 

gas probes, soil borings, test pits and monitoring wells. 

The electromagnetic (EM) induction method was used to map near surface p.l*»/*ri'*al 

conductivity variations to locate conductive objects such as underground utilities and buried 

metal or other construction debris. The magnetometer/gradiometer survey was conducted 

to locate shallow buried magnetic objects such as utility pipes and metal debris to 

supplement the EM survey. Anomalous areas identified by EM and magnetics were further 

characterized by ground penetrating radar (GPR) which is less susceptible to external EM 

interferences such as metal fences and overhead power lines. The electromagnetic, 

magnetic, and ground penetrating radar data collected was reviewed for data integrity, and 

any single outlying data points were deleted if the response was deemed excessively high or 

. low. Final data files were smoothed and contoured. The full geophysical report is contained 

in Appendix A. 

The electromagnetic survey revealed several anomalous areas. On the Bayshore 

property these anomalies were generally located near the southern corner, corresponding 

to the foundation of the former generator and compressor house. Figure 3-2 shows these 

features as part of the former facility layout There was also an area of strong electromag

netic anomalies south of the storeroom and the foundations of the gas oil tanks. A smaller 

anomalous area was found south of the relief holder foundation. This anomaly weakens 

toward the west The in-phase portion of this survey better defined the extent of each 

anomalous area. Strongly negative (or positive, depending on target orientation) EM 

readings indicate the presence of metallic objects. However, due to the high level of 

response, no interpretation was possible regarding an inorganic plume or the presence of 

shallow groundwater variations. No major EM anomalies were recorded in the northern

most portion of the Bayshore property. 
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There were several strong anomalies evident on the Brightwaters Yard. The 

strongest was located near the eastern boundaiy along Clinton Avenue. This anomalous 

zone corresponds with several former structures including the pump house, light oil recovery 

equipment and tunnel which extends beneath Clinton Avenue. There were also some strong 

anomalies in the area of the three oil storage tanks and pump house. 

During the magnetic survey, strong anomalies were again detected in the southern 

corner of the Bayshore property. The magnitude and location of these anomalies correlate 

well with the electromagnetic data. A detailed examination of the results of this survey 

revealed that many positive anomalies were surrounded by negative areas. This is a typical 

magnetic response resulting from buried metal or dense foundations. On the Brightwaters 

Yard several magnetic anomalies were recorded in the area bordering Clinton Avenue and 

in the area of the former oil storage tanks. Again, these correlate well with the electromag
netic data in these areas. 

A ground penetrating radar survey was conducted after the electromagnetic and 

magnetic surveys were completed. The GPR survey provided insight into the source of 

some anomalies detected in the other surveys. Few strong anomalies were recorded and 

most reflections were due to shallow discontinuous pipes, rebar, and or disturbed 

areas. The strongest anomaly was recorded in the area between the storage holder and 
relief holder. 

These data were used in conjunction with soil gas survey and historical operating 

information to guide placement of soil borings and monitoring wells. A detailed discussion 

of the geophysical program and maps of anomaly locations can be found in the geophysical 
investigation report in Appendix A. 

52 GEOLOGIC INVESTIGATION 

The geologic investigation consisted of a test pit program, soil and well boring 

program, and a surface soil sampling program conducted on the LILCO and the adjacent 

properties. Results and observations of this investigation helped characterize the 

stratigraphy beneath the study area. Geologic cross sections were constructed along the 
lines shown on Figure 5-1. 
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52.1 Test Pit Program 

On the Brightwaters Yard, three test pits (TP-1 through TP-3) were excavated in the 

western portion of the site in the area surrounding the former H-fuel tank (Figure 3-2). 

The water table was encountered at approximately 2.5 feet below ground surface in this 

area. A layer of top soil extended across this area to a depth of approximately six inches 

underlain by a three foot layer of sand. Below this sand layer was a one to two foot layer 

of black, organic rich peat material. The peat had a slight odor, but no organic vapors were 

detected with the HNu. A sand zone was found beneath the peat which extended to the 

base of each of these test pits. In test pit TP-1 this zone appeared uncontaminated; 

however, in test pits TP-2 and TP-3 this sand was stained a grayish color and emanated a 
strong fuel odor. 

The remaining test pits were located along the southern property boundary of the 

Brightwaters Yard next to the fence line bordering the Long Island Railroad tracks and 

along Clinton Avenue. Four of these test pits were excavated beneath an abandoned leg of 

the railroad tracks (Figure 3-2) which once extended onto the site. The upper six inches in 

these test pits were top soil, underlain by a one to three foot thick layer of black sand and 

black cinders. This material is believed to be part of the abandoned railroad bedding which 

extended onto the site. The fifth test pit, TP-6, was located near Clinton Avenue, and had 

the same stratigraphic characteristics as the other test pits in this area. The only variation 

. within these five test pits was that a layer of gray silt was encountered at the base of test 

pit TP-4. 

On the Bayshore property, a layer of top soil varying in depth from six inches to one 

and one-half feet was found at each test pit location. At several of the test pit locations this 

top soil was underlain by a layer of sandy silt mixed with construction debris. This debris 

is probably from the old gas plant which had been demolished in 1973 and buried 

throughout the site. Beneath the debris is a zone of sand which continues to below the 

water table. This sand zone was observed where debris was not present and continued 

beneath the water table at these locations also. Evidence of contamination, such as staining, 

odor and HNu response, was most evident at the water table in the sand. One exception 

was in test pit TP-20 where no odor or visible contamination was present There are also 

areas on the Bayshore property where zones of gray clayey silt were found. The vertical 

extent of the clayey silt varied between depths of 55 and 10 feet in test pits TP-11, TP-13, 

TP-16, and TP-17. 
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Samples were collected in test pits TP-11, TP-14, and TP-19 for grain size analyses. 

These samples were collected from the various soil types encountered on the site. The 

samples collected in TP-14 and TP-19 consisted primarily of sand with small amounts of 

gravel and silt and clay present. The sample collected in TP-11 contained a larger amount 

of silt and clay and less sand and graveL The grain size distribution curves are given in 
Appendix G. 

A detailed geologic description of each test pit and the sample intervals are on the 
test pit logs in Appendix D. 

5.2.2 Soil Boring Program 

Soil borings were drilled to further characterize site stratigraphy below the depths 

of the test pits but above the water table. Deeper borings were drilled as part of monitoring 

well installation and are described in Section 5.2J. Logs of the soil borings are given in 
Appendix E. 

Four borings (SB-1 through SB-4) were drilled in the western corner of the 

Brightwaters Yard in the area of the former H-fuel tank. A shallow water table was found 

in this area consistent with observations from test pits TP-1 through TP-3. These soil 

borings revealed a thin layer of top soil underlain by a layer of sand extending to a depth 

of 2.5 feet below grade. Beneath this sand was a layer of organic peat which varied in 

• thickness from a few inches to 1.5 feet A second zone of sand was found beneath the peat 

layer to approximately 4.5 feet below ground where another thin layer of organic material 

was present In soil boring SB-3 this organic material was also seen near the base of the 

borehole, but in borings SB-1, SB-2, and SB-4, the organic material was underlain by a 

grayish sand. This sand layer, as well as the organic layer in SB-3, had a strong fuel odor 

and high HNu readings were recorded. These findings were consistent with the findings 

made during the test pit program in this area. 

The remaining two soil borings on the Brightwaters Yard were drilled in the 

southeastern corner of the property. This area contained a thin layer of top soil underlain 

by a layer of sand which was continuous to the water table. In soil boring SB-5 a thin layer 

of silt was found at five feet below ground surface. A layer of gray silty clay was found at 

7-5 feet below ground surface. Samples from this boring did not show evidence of 

contamination. The sand in soil boring SB-6 gradually graded from a tan color to grayish-
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black with strong tar-like odors. The shallow stratigraphy beneath the Brightwaters Yard 
is shown on the geologic cross sections in Figures 5-2 and 5-3. 

A layer of top soil was present across the entire Bayshore property. A mixture of 

sandy silt and construction debris was found beneath the top soil in most areas. This debris 

was probably generated and distributed across the site during demolition of the plant in 

1973. Native sand was found beneath the top soil and construction debris. Zones of gray 

silt and clay were discovered at depths ranging from 4 to 10 feet below ground in some of 

the borings. The shallow stratigraphy on the Bayshore property is shown on the cross 
sections in Figures 5-2 and 5-3. 

Based on these 19 soil borings, the visible evidence of contamination characterized 

by stained soil, odor and the presence of organic vapors measured as HNu response was 

found to extend east and west across almost the entire Bayshore parcel. However, sample 

from soil borings SB-7 and SB-29 in the southeastern corner of the site, and borings SB-23 

and SB-27 in the northern and eastern portions of the site, showed no odor or visible 

evidence of contamination. Additional borings drilled along the Clinton Avenue and Fifth 

Avenue boundaries of the Bayshore property also did not show visible evidence of 
contamination. 

Two of the three borings drilled on the adjacent properties were located on the west 

side of Clinton Avenue. Soil boring SB-17 was drilled at the fence line south of the Long 

• Island Railroad trades. A thin layer of top soil was found underlain by sand which extended 

below-the water tahle. No odor, staining or HNu responses were detected in any of the split 

spoon samples collected at this location. Soil boring SB-18 was drilled beneath a paved area 

north of the lumber storage building on the adjacent property. A layer of asphalt and fill 

extended to a depth of two feet below ground at this location. This was underlain by a layer 

of sand to a depth of five feet Beneath this sand was a thin layer of gray day underlain by 

another sand zone. Again, no odor or visual evidence of contamination was detected at this 

location. 

The third boring drilled on the adjacent property (SB-19) was located east of Clinton 

Avenue near the asphalting equipment storage and maintenance area. This boring was *i«" 

drilled through a paved area, and the first 25 feet contained asphalt and fill material 

Beneath the fill was a layer of sand which extended beneath the water tahl<» Strong 

evidence of contamination (odor, staining, HNu response) was seen in this sand. 
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A detailed geologic description of each soil boring and the sample intervals are on 
the soil boring logs in Appendix E. 

523 Well Boring Program 

Well borings were drilled for the installation of monitoring wells and to further 

characterize site stratigraphy to depths of 50 feet below ground surface. Logs of these 
borings are given in Appendix F. 

Well boring WB-1 was drilled at the location of monitoring well cluster MW-1 north 

of the ULCO GC&M building on the Brightwaters Yard. A thin layer of top soil was found 

underlain by an orange-brown sand that extended down to the water table. Below the water 

table this sand became a tan color and continued to a depth of 47 feet below the ground 

surface. A soil sample was collected from a depth of 40 feet for grain size analysis. This 

sample contained 98 percent sand and 2 percent silt and clay. No odor or visible evidence 

of contamination was detected in this area. 

Well boring WB-2 was drilled in the area south of the former H-fuel tanlr (Figure 

3-2) on the Brightwaters Yard. Consistent with observations made while drilling soil borings 

andnexcavating test pits in'this area, a thin layer of top soil was present underlain by a layer 

of sand which extended to 25 feet below ground surface. Beneath this sand was a thin layer 

of organic peat underlain by alternating layers of gray clay and reddish-brown sand which 

-continued to a depth of 16 feet below the ground surface. At 24 feet below ground surface 

this reddish-brown sand graded into a tan sand which contained to the base of the borehole 

at 46 feet A shallow water table was interpreted in this area based on the presence of 

water saturated red-brown sand at four feet below ground. Visible evidence of contamina

tion (staining) was present at approximately 2 feet below ground, and odors and HNu 

responses continued to a depth of 29 feet 

Well boring WB-3 was drilled in the south east corner of the Brightwaters Yard 

along the fence line at the Long Island Railroad boundary. At this location, a thin layer of 

top soil was underlain by a tan sand which extended to a depth of seven feet where a one 

foot thick zone of black sand was found. Below the black sand was another tan sand layer 

which continued to the base of the borehole at a depth of 47 feet The water table in this 

area was at eight feet below ground surface based on the occurrence of saturated sands. 

Of the three well borings drilled on the Bayshore property, one shallow boring (WB-

9) was drilled in the gas regulator area upgradient of the former gas plant buildings. Only 
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> a shallow boring was installed at this location and no contamination was detected. A layer 

of gravel 1.5 feet thick was underlain by a bed of orange-brown sand which graded into a 

tan sand at the water table six feet below ground surface. This zone of tan sand extended 

to the end of the borehole at 16 feet below ground surface. 

Well boring WB-7 was drilled at monitoring well cluster location MW-7 just north 

of the compressor house foundation (Figure 3-2) which was near the Long Island Railroad 

boundary in the southern part of the Bayshore property. In this area a layer of top soil was 

present, and as discovered during the earlier soil investigations, the top soil is underlain by 

a layer of sandy silt and construction debris. Beneath the debris is a sand layer which 

continued for the full depth of the borehole at 46 feet Visible evidence of contamination, 

as odors, oily sheens and HNu response, was detected for the entire depth of the boring. 

Well boring WB-8 was installed next to an existing four-inch PVC monitoring well 

located on the Bayshore property south of the LILCO storeroom and east of Clinton 

Avenue. The stratigraphy in this area was similar to that found in well boring WB-7. The 

only difference between these two locations was the vertical extent of contamination. The 

sand zone beneath the construction debris in WB-8 was contaminated to a depth of 24 feet 

below ground surface. The sand graded in color from black at the water table to gray at a 

depth of 24 feet to tan to the base of the borehole. The water table in this area was at 

approximately six feet below ground. 

Two of the three well borings drilled on the adjacent properties were drilled on the 

parcel east of Clinton Avenue. Well borings WB-5 and WB-6 were drilled at the locations 

of monitoring well dusters MW-5 and MW-6 respectively. At both locations a thin layer 

(less than one foot thick) of silty sand and top soil was present beneath a layer of asphalt 

Beneath the sandy top soil was a sand layer which extended to the bottom of the borehole 

at 45 feet below ground surface. At both locations this sand was tan in color above the 

water table and graded to a stained dark brown and grayish black below the water table. 

This stained zone, which also emitted odors, was observed in each boring to a depth of 25 

feet The water table occurred 7 feet below ground in WB-5 and at 10 feet below ground 

in WB-6. 

Well boring WB-4 was drilled on the adjacent property in front of the auto repair 

building on the west side of Clinton Avenue in a paved area used as a parking lot Beneath 
- % v the asphalt was a layer of silty sand to two feet below ground surface. A continuous sand 

^ zone was observed beneath the silty sand to the bottom of the boring at 46 feet below 
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ground. This sand zone varied in color from a grayish-tan above the water tahfc to a tan 

sand at approximately six feet below ground surface. The tan sand continued to 39 feet 

where a brown sand was present to 46 feet below ground surface. 

A detailed geologic description of each well boring can be found in Appendix F. 

53 GROUNDWATER INVESTIGATION 

Groundwater levels were measured on the site and in the surrounding area to 

. characterize the direction and velocity of groundwater flow. Two rounds of synoptic water 

level measurements were used to prepare water level contour maps and to vertical 

head gradients. In-situ permeability tests were conducted to obtain estimates of the 

hydraulic conductivity of the saturated zone around each monitoring well. 

5.3.1 Potentiometric Measurements 

Synoptic groundwater elevations were measured in 46 wells and piezometers on the 

LDLCO and adjacent properties and at off-site downgradient locations on September 15, 

1992 and again on October 30, 1992. The water elevations for both events are given in 

Table 5-1. Figures 5-4 through 5-7 show the water elevation contours at the shallow (water 

table) and intermediate (35 to 45 foot) depths on the LILCO and adjacent properties. 

Water tahle elevations range from 16.80 feet above mean sea level (MSL) in well 

MW-9S at the northern limit of the Bayshore property to 14.44 feet MSL in well MW-6S 

at the southern limit of the adjacent property east of Clinton Avenue. Groundwater 

elevations in the intermediate depth wells are similar to the water table. Since groundwater 

flows from areas of high head (elevation) to areas of lower head, this data indicates that the 

general direction of groundwater movement is from north to south across the LILCO and 

adjacent properties and toward the Great South Bay. The groundwater elevations were 

generally 0.2 to 03 feet lower during the October 30 event than during the September 15 

event. This difference is interpreted to be a result of the regional decline that typically 
occurs on Long Island during this season. 

The horizontal hydraulic gradient is defined as the difference in water elevation over 

the distance between the measuring points in the direction of the steepest change. The 

hydraulic gradient at the water table across the Bayshore property and onto the adjacent 

property is between 0.002 to 0.003 ft/ft toward the southeast The horizontal gradient in 
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TABLE 5-1 
LILCO BAY SHORE MGP SITE 

GROUNDWATER ELEVATION DATA 

September 15,1992 October 31 1992 

Well' 
ID* 

Ground 
Elevation 

(MSL) 

l
i

s
 

Depth to 
Water 
(ft.y 

Groundwater 
Elevation 

ftfSLl 

Depth to 
Water 
(Ft.) 

Groundwater 
Elevation 

(MSL) 
MW-1S 21.66 20.89 4.14 16.75 4.46 16.43 
MW-1D 2139 21.18 4.40 16.78 4.74 16.44 
MW-2S 20.69 22.62 6.66 15.96 7.18 15.44 
MW-2D 20.70 22.69 7.06 15.63 7.39 1530 
MW-3S 21.80 23.88 8.48 15.40 8.78 15.10 
MW-3D 21.73 23.81 839 15.42 8.71 15.10 
MW-4S 21.40 21.30 5.63 15.67 639 14.71 
MW-4D 2134 20.62 632 1430 5.92 14.70 
MW-5S 22.05 21.17 6.13 15.04 6.44 14.73 
MW-5D 22.03 2138 638 15.00 6.86 14.72 
MW-6S 24.05 23.43 8.72 14.71 8.99 14.44 
MW-6D 24.04 23.65 8.94 14.71 932 14.43 
MW-7S 22.79 2536 9.99 1537 1030 15.06 
MW-7D 22.71 25.31 9.98 1533 1038 15.03 
MW-8S 23.13 25.81 10.08 15.73 10.41 15.40 
MW-8D 2331 26.14 10.45 15.69 10.77 1537 
MW-9S 24.17 26.44 9.64 16.80 9.93 1631 
PVC-7 22.77 2334 7.65 1539 7.92 1532 

- PVC-10 2231 22.61 731 15.40 730 15.11 
WP-A 23.07 26.01 10.49 1532 10.71 1530 
WP-E 23.08 2331 7.92 1539 8.17 1534 

GM-2AS 22.48 2231 1035 11.96 10.60 11.71 
GM-2AI 22.48 2237 1030 11.97 1034 11.73 
GM-2AD 22.48 2237 10.15 12.12 1032 11.95 
GM-3S 17.45 16.97 635 10.62 637 10.40 
GM-3I 17.45 17.10 6.45 10.65 6.66 10.44 
GM-3D 17.45 17.14 633 10.61 6.62 1032 
GM-5S 7.98 7.42 3.08 434 335 4.17 
GM-5I 7.98 7.61 3.09 432 333 438 

GM-5D# 738 738 -1.13 8.71 -1.17 8.75 
GM-6S 11.73 11.15 632 4.83 636 439 
GM-6I 11.73 11.06 635 4.71 -639 4.47 
GM-6D 11.73 11.31 6.46 4.85 6.70 4.61 
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TABLE 5-1 (Continued) 
LILCO BAY SHORE MGP SITE 

GROUNDWATER ELEVATION DATA 

September 15,1992 October 3( ,1992 
Ground MP** Depth, to Groundwater Depth to Groundwater 

Well Elevation . Elevation Water Elevation Water Elevation 
ID* fMSLI . (MSL) m.) (MSL) (Ft.) IMSL1 

GM-7S 12.98 12.15 826 3.89 8.44 3.71 
GM-7I 12.98 12.08 820 3.88 8.37 3.71 
GM-7D 12.98 12.29 8.41 3.88 8.58 3.71 
GM-8S 5.94 5.38 3.13 225 3.26 2.12 
GM-8I 5.94 5.50 3.30 220 3.41 2.09 
GM-8D 5.94 5.36 3.11 225 324 2.12 
GM-9S 5.10 4.85 239 226 2.77 2.08 
GM-9I 5.10 5.00 2.78 222 2.95 2J05 
GM-9D 

o
 4.68 2.46 222 2.62 2.06 

* Wells labeled MW were installed during this investigation, and wells labeled 
GM were installed during the previous investigation. 

** Measuring point elevation above mean sea leveL 
# Well is artesian. ApieceofPVC was added to well and measurement was 

made up from measuring point 
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the intermediate zone is almost the same at about 0.0025 ft/ft TTie water table gradient 

across the Brightwaters Yard is 0.002 ft/ft to the southeast, and the horizontal gradient in 
the intermediate zone is comparable at 0.003 ft/ft 

Vertical head differences measured in the well clusters on the LILCO and adjacent 

properties are very smalL The difference ranges from 0.01 feet to 0.03 feet (Table 5-1), 

showing that the predominant component of groundwater across the two sites is horizontal. 

Large vertical differences in water levels indicate a greater potential for vertical movement 

of groundwater. A strong upward gradient, where the head in the deeper zone is higher 

than the head in the shallow zone, may indicate a discharge zone where water will move 

from the deeper zone to the shallow zone if no intervening clay layer is present to impede 

• that movement This condition is noted near Lawrence Creek as discussed below. A strong 

downward gradient, where the head in the shallow well is higher than the head in the deeper 

well, may indicate a recharge area where groundwater will move from the shallow to the 

deeper zones if no impeding clay layer is present The vertical head differences in well 

cluster MW-2 measured 0.14 and 033 feet downward during the two measuring events. 

Well clusters MW-7 and MW-8 have a small downward gradient, on the order of 0.03 to 0.04 
feet 

Figures 5-8 through 5-13 show potentiometric contours based on measurements 

made in the shallow, intermediate and deep wells located between the site and Lawrence 

Creek. Groundwater elevations range from approximately 15 feet above MSL near the 

LILCO and adjacent properties to about 2 feet above MSL approaching the Great South 

Bay. Water elevations in the off-site wells were also generally 03 to 03 feet lower during 

the October 30 event than during the September 15 event. Again, this is indicative of the 

regional water level trend in the mid to late fall season. 

The regional horizontal hydraulic gradient on the water table between the LILCO 

and adjacent properties and the Great South Bay is 0.003 ft/ft to the southeast The 

horizontal gradient, between the shallow, intermediate and deep zones is the same except 

when approaching discharge areas such as Lawrence Creek and the other surface water 

bodies. Well cluster GM-5, which is the closest to Lawrence Creek, shows the largest 

upward head (the deep well actually flows at the ground surface) indicating that Lawrence 

Creek is a groundwater discharge area. Conversely, well cluster MW-7, which is located 

farthest from any surface water body, showed no vertical head difference during the October 

30 measuring event In general, a flat to slightly upward head was observed was observed 
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in most of the off-site downgradient wells. Figure 5-14 shows a groundwater flow section 

between the site and Lawrence Creek. The general direction of groundwater movement, 

including the discharge area at Lawrence Creek, is consistent with the findings of the 1979 
investigation. 

532 Groundwater Movement 

The direction of groundwater movement across the LILCO and adjacent properties 

is to the southeast. This direction of flow occurs at the water table as well as in the 

intermediate zone. Although the direction of flow and gradient are consistently to the 

southeast, one local anomaly occurred at MW-4 in front of the auto repair facility on the 

adjacent property during the September 15, 1992 event only. This anomaly was not 

observed during the October 30,1992 event, and is probably attributable to the time needed 
for the head in the new well to fully equilibrate. 

The direction of groundwater movement downgradient of the site is also to the 

southeast toward the Great South Bay and its tributary creeks and canals. A groundwater 

divide occurs between Lawrence Creek and Watchogue Creek which becomes more 

pronounced approaching the Great South Bay. Lawrence Creek, and to some lesser extent 

Lawrence Pond, are groundwater discharge areas and influence the direction of nearby 

groundwater movement The generally southeastward flow bends toward Lawrence Creek 

causing a westward component to the direction of groundwater movement (Figures 5-8 

through. 5-13). Watchogue Creek exerts a similar local influence on the direction of 

groundwater movement This flow pattern is similar in the shallow, intermediate and deep 

zones and was observed during both water level measuring events. It is also consistent with 
the findings of the 1979 investigation. 

533 Hydraulic Conductivity Testing Result,*? 

In-situ hydraulic conductivity (permeability) tests were conducted in six of the newly 

installed monitoring wells to obtain an order-of-magnitude estimate of the hydraulic 

conductivity of the unconsolidated water bearing material around the screened interval. 

Four wells were tested on the LILCO properties, MW-1S and MW-1D on the Brightwaters 

Yard and MW-9S and MW-8D on the Bayshore property. Wells MW-5S and MW-5D east 

of Clinton Avenue were tested on the adjacent property. Falling and rising head slug tests 

were conducted in each monitoring welL However, only rising head test data were evaluated 
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in shallow wells because the well screens in these wells bridged the water table. While 

this screen placement is advantageous for chemical quality sampling it will not provide 
accurate data when a falling head test is employed. 

Two of the wells on the LELCO properties (MW-1S and MW-9S) were shallow wells 

in which the screened intervals bridged the water table and only the data from the rising 

head test was evaluated. The remaining two wells (MW-1D and MW-8D) were screened 

at depths of 35 to 45 feet below ground and both rising and falling head tests were analyzed. 

The results of the hydraulic conductivity tests are given in Table 5-2. Hydraulic conductivity 

ranged from 2.0 to 212 feet per day in the shallow zone and from 8.0 to 663 feet per day 

in the deeper zone. The hydraulic conductivity test data collected in monitoring wells MW-

5S and MW-5D showed less than two-hundredths of a foot of change in the water levels and 

almost immediate recovery when the slug was added or removed from the wells. These data 

do not permit calculation of the hydraulic conductivity, but do show rapid movement of 

groundwater into the well indicating a high hydraulic conductivity of the material around 
both the shallow and deep screened zone. 

' The results of these tests are typical of hydraulic conductivities found in sands on 

Long Island. The material surrounding the screen zones was typically described as a fine 

to medium grained sand with a trace of graveL The grain size analysis on the material in 

well boring WB-1 at MW-1D contained 98 percent sand, which is expected given the results 
of this hydraulic conductivity testing 

The slug test data calculations and plots are given in Appendix J. 

5 J .4 Groundwater Velocity 

The ground water flow rate across the site and in the area between the site and 

Lawrence Creek can be calculated (Heath, 1983) using the measured horizontal hydraulic 

gradients, the results of the hydraulic conductivity tests and published data for effective 
porosity of the sands as follows: 

V = 12 
n. 

where: 
V = Average groundwater velocity in feet per day 
K = Hydraulic Conductivity 

• I = Hydraulic Gradient 
' • n. = Effective Porosity 
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TABLE 5-2 

YDRAULIC CONDUCTIVITY TEST RESULTS 

Well 
ID 

Test 
Type 

Hydraulic Conductivity Well 
ID 

Test 
Type 

Ft/Day CM/Sec 
MW-1S Rising 21.26 7.505 x 10 "3 

MW-1D Rising 9.311 3287 x 10"3 

MW-1D Falling 35.62 1257 xlO"2 

MW-9S Rising 2.005 7.078 x 10-
MW-8D Rising 8.007 2.827 x 10s 

MW-8D Falling 66.34 2.342 x 10"2 

NOTE; Results for MW-5S and MW-5D not shown due to rapid response of 
water levels which precluded analysis for those wells. 
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Using an effective porosity of 025 as typical for the sands in this area (Fetter, 1980) 

the ground water velocity at the water table across the site ranges from 0.02 to 025 feet per 

day, and from 0.08 to 0.79 feet per day in the intermediate zone. Ground water velocity off 

site ranges from 0.02 to 025 feet per day at the water table, and from 0.1 to 0.8 feet per day 

in the intermediate and deep zones. 

These groundwater velocities are less than reported in the 1979 investigation due to 

the use of different values for hydraulic conductivity and gradient The hydraulic 

conductivity used to calculate groundwater velocities in 1979 was assumed to be twice the 

highest value measured during the 1992 investigation. The highest hydraulic gradient used 

in 1979 was also twice that measured during 1979. However, the currently ralmlatwj 

velocities of 025 to 0.8 feet per day still represent average to fairly rapid groundwater 
movement 

5.4 LAND USE SURVEY RESULTS 

5.4.1 Land Use 

Land use in the region consists primarily of mixed medium density, single family, 

residential areas and commercial and light industrial areas with lots approximately 1/4 to 

1/2 acre in size. A commercial strip runs along Union Boulevard immediately south of the 

LIRR, along Orinoco Drive in Brightwaters, and along Route 27A. According to the land 

use inventory compiled by the Long Island Regional Planning Board (LIRPB) in 1981, the 

village'of Brightwaters covers 652 acres, of which 78.5% are medium density, residential 
areas. 

Because Bayshore is not an incorporated village, but only considered a hamlet of 

Islip, absolute statistics were unobtainable. Land use figures were inferred from the grid 

cell statistics compiled by the LIRPB (1981). The Bayshore community was considered to 

include grid cells 266,280 and 281. Approximately 59% of the area is comprised of medium 

density residential areas. Low, intermediate, and high density housing account for an 

additional 15% of the total land area. Other significant land uses include institutional and 

recreational facilities (9 and 9.5%, respectively). Table 5-3 summarizes the land use 

classifications for the Brightwaters and Bayshore communities. 

The downtown business area of Brightwaters runs immediately west of the LELCO 

properties, along Orinoco Drive to Asharoken Road, the village's western border. 
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TABLE 5-3 
SUMMARY OF LAND USE CLASSIFICATION 

IN BRIGHTWATERS AND BAYSHORE, NY1 

LILCO BRIGHTWATERS OPERATIONS FACILITY 

LAND USE CLASSIFICATION BRIGHTWATERS BAYSHORE* 
Acres % Total Acres % Total 

Low Density Residential3 0 0 154 5.6 
Medium Density Residential4 512 78.5 1605 58.6 
Intermediate Density3 44 6.7 187 6.8 
High Density4 6 0.9 68 2.5 
TOTAL RESIDENTIAL 86.2 2014 73.5 
Commercial 0 0 59 2.2 
Industrial 3 0.5 37 13 
Transportation/Utility 5 0.8 24 0.9 
Institutional 16 23 245 8.9 
Recreational/Open Space 45 6.9 260 93 
Agricultural 21 6.9 102 3.7 
Vacant 

3.7 

TOTm {> 652 100 2714 100 

1 LIRPB, 1981. 
1 Grid cells 266, 280, and 281 (LIRPB, 1981) 
3 Less than 1 designated use per acre 
/ 2-4 designated uses per acre; lot sizes range from 1/4 to 1/2 acre 
5 5-10 designated users per acre; lot sizes -60 x 100 feet 
* 11 or more designated uses per acre; includes multi-residential complexes 
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Commercial and industrial businesses in Brightwaters are concentrated along this strip. In 

recent years, the village has worked with the LIRPB and invested in revitalizing the business 

district, which has been neglected largely due to the convenience of near-by shopping mail* 

(Suffolk County Planning Department, 1989). 

Sensitive Receptors and Other Potential Contributors The LIRPB designated ten 

areas within a 1/2 mile radius of the site as institutional; this classification includes schools, 

churches, hospitals, and other public buildings. Fifteen additional areas occur within one 

mile. Six of these facilities lie in the downgradient path of potential contamination from the 

site. Table 5-4 lists the six sensitive receptors located downgradient of the site which are 

also shown on Figure 5-15. The potentially sensitive receptors were identified from the 

LIRPB's land use inventory, the critical customer facility list compiled by LELCO and 

telephone book addresses. Figure 5-15 also shows other potential contributors to 

groundwater contamination which are listed in Table 5-5. 

Other industries or commercial operations may affect groundwater and air pollution. 

Table 5-5 lists potential contributors located within 1/2 mile upgradient of the site. The 

facilities were first identified by the Facility Index Database Systems (FINDS). FINDS is 

organized by the USEPA and contains information on all facilities that are regulated or 

tracked by the USEPA. Records are compiled from other USEPA databases and cross-

referenced or indexed in the FINDS database. A description of the database and the listed 

facilities are given in Appendix K. Additional automobile-related businesses, asphalt or 

paving related operations, and dry cleaners in the vicinity of the site were identified based 

on telephone book addresses. 

Suffolk County Water Authority operates two public supply well fields in the area, 

neither of which is downgradient of the site. The first well field is located at 180 5th 

Avenue almost 1/2 mile north of the site. The well field consists of two water supply wells 

which are both 776 feet deep and draw water from the Magothy Aquifer. The second well 

field is located at Union Boulevard and Windsor Avenue approximately 3/4 mile west of the 

site. This well field consists of three wells which are 600, 719 and 732 feet deep, 

respectively, and also draw water from the Magothy Aquifer. These wells are routinely 

monitored and water quality analyses from August 1992 indicated that the water remains 

uncontaminated. No other groundwater users were identified within a one-mile radius of 
the site. 
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TABLE 5-4 

SENSITIVE RECEPTORS WITHIN 1/2 MILE OF 
ULCCS BRIGHTWATERS OPERATIONS FACILITY 

SENSITIVE RECEPTOR ADDRESS 

A Jewish Center of Bayshore 
(Day Care Center) 

34 North Clinton Avenue 
Bayshore, NY 

B St Patrick's Church 
and School 

Montauk Highway and Clinton Avenue 
Bayshore, NY 

C John Anderson 
(medically related facility) 

5 North Clinton Avenue 
Bayshore, NY 

D Community Park Union Boulevard 
Bayshore, NY 

Other Potential Downgradient Receptors 

Open Gate Association 
(medically related facility) 

36 South Clinton Avenue 
Bayshore, NY 

Bayshore Marina Park Clinton Avenue 
Bayshore, NY 

Note: Letters correspond to locations shown on Figure S-15. 
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TABLE 5-5 

POTENTIAL POLLUTION SOURCES WITHIN 
ONE HALF MILE OF LILCO'S BAYSHORE PROPERTIES 

1. Mobil Oil Corporation SS# M2H 

2. Bayshore Fire Department 

3. New York Telephone 

4. Greco and Ganly Auto Body, Inc. 

5. Brightside Auto Repair Service 

6. Bruno's Truck and Auto Repair Service 

7. Seal Masters, Inc. 

8. RPM Auto and Welding, Inc. 

9. JP Custom Painting 

10. BBC Performance 

11. Galaxie Auto Body and Refinishing 

NOTE: 

Numbers correspond to locations shown on Figure 5-15. 
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5.4.2 Demography 

Population During the past twelve years, the U.S. Census data indicate that the 

populations of Brightwaters and Bayshore have remained relatively stable. From 1980 to 

1990, the population, of Brightwaters declined less than 1%, from 3,286 to 3,265 persons. 

In the Bayshore hamlet, the census recorded an almost 1.5% population increase, from 

21,003 to 21,279 persons. LILCO projected similar numbers based on their records of active 

residential electric meters for 1990 and 1991. According to the census results of the last 

fifty years, Islip Township's population exploded between the years of 1950 and 1970 and 

has since leveled off A population summary for Tslip township is given in Table 5-6. 

LILCO has also compiled data from their sources, the New York State Department 

of Commerce and the LIRPB to project future populations of Long Island townships. Tclip 

Township has a projected 8% increase during the next 30 years, from the 1986 estimate of 

302,416 persons up to 327,600 persons in 2010. Table 5-7 lists the projected populations for 

the Islip Township on a five-year basis. 

Age Distribution Hie majority of residents in the Bayshore and Brightwaters 

communities are under the age of 40. Figure 5-16 portrays the combined total population 

structures of both communities and shows the distribution in age group intervals of ten 

years. The largest age class is between 30 and 39, which includes 18% of the total 

.population. The median age for the Islip Township is 36.1 (LILCO, 1992). 

Housing The majority of houses surrounding the LIT .CO site are in medium-dense, 

residential areas, where lots usually range between 1/4 and 1/2 acre in size. In Islip 

Township, 80 J % of the homes are owner occupied, and 19.7% are renter occupied. 

Brightwaters includes an estimated 1,127 households with an average 2.9 members per 

household. Bayshore has approximately 7,406 households with an average 2.8 persons per 

household. (LILCO, 1992). 
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TABLE 5-6 
POPULATION SUMMARY FOR THE ISLIP TOWNSHIP 

LILCO: BRIGHTWATERS OPERATION FACILITY 

. . U.S. CENSUS YEAR | POPULATION ESTIMATE 

1940 51,182 

1950 71,465 

1960 172,959 
1970 278,880 

1980 298,897 

1990 299,587 

TABLE 5-7 
1986 ESTIMATED POPULATION AND 

POPULATION PROJECTIONS FOR 1990 THROUGH 20101 
ISLIP TOWNSHIP 

LILCO: BRIGHTWATERS OPERATION FACILITY 

M? cTEARX^^ . * PROJI JCTEp.;;PpPUMlION^W 

1986 estimate 302,416 

1990 311,000 

1990 Census 298,897 
1992 LILCO estimate 299,906 

1995 319,350 
2000 322,600 
2005 325,600 

2010 327,600 | 

1 SOURCE: Long Island Lighting Company, 1992. 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination on the ULCO and adjacent properties and 

in the area downgradient of the site was evaluated through the extensive sampling and 

analysis program described above. Initially, soil gas surveys were conducted in the vadose 

zone as a screening tool to assess the presence of MGP wastes in potential source areas and 

to provide information about potential contaminant migration. 

The soil gas surveys were followed by an extensive soil sampling program which 

helped identify areas of potential groundwater contamination. Groundwater samples were 

collected using various techniques to further identify potential source areas and to delineate 

the plume of contaminated groundwater reported in the 1979 investigation. 

In general, the types of contaminants found at the former LELCO Bayshore MGP 

and surrounding area are typical of manufactured gas plant sites as reported in the Gas 

Research Institute (GRI) publication "Management of Manufactured Gas Plant Sites, 

Volume I, Wastes and Chemicals of Interest" The most common compounds asgrvjated 

with MGP sites and seen at LILCO's properties are volatile aromatics, including benzene, 

toluene, ethylbenzene and xylenes (BTEX) and poly cyclic aromatic hydrocarbons (PAHs), 

most notably naphthalene, fluorene, phenanthrene and pyrene. Other common MGP 

chemicals, including metals, cyanide and phenolics, were not particularly prevalent at the 

LILCO properties. However, contamination at the site is mainly characterized by BTEX 
and PAHs as described in more detail below. 

The extent of soil contamination closely correlates to the areas of operation of the 

former Bayshore MGP. Soil contamination is greatest between the relief holder and tar 

separator tanks on the Bayshore properly and just south of the former H-fuel tanlr and fuel 

pumps on the Brightwaters Yard. Contaminated soil was found from within one foot of the 

surface to just below the water table at about six to eight feet below ground surface in these 

areas. Soil contamination was not detected at the eastern, northern and western borders 

of either the Brightwaters Yard or the Bayshore property as would be expected since the 

MGP activities were restricted to LILCO's properties. Soil contamination was found on the 

adjacent properties, but is believed to be a result of auto repair and asphalting activities 
conducted by the adjacent property occupants. 
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The extent of groundwater contamination on-site correlates closely with areas of soil 

contamination. Groundwater downgradient of the former H-fiiel tank and pumps on the 

Brightwaters Yard is contaminated primarily with BTEX and lesser amounts of PAHs. 

Groundwater down-gradient of the area of highest soil contamination around the relief 

holder and tar storage and separator tanks on the Bayshore property is contaminated with 

PAHs and BTEX. The plumes of contaminated groundwater in both of these areas appear 

to be migrating off-site and the highest concentrations occur in the shallow water table zone. 

The extent of groundwater contamination off-site is consistent with the findings of 

the 1979 investigation. Analysis of groundwater quality upgradient of the site did not detect 

the presence of MGP wastes, or other contaminants as well, as seen in the groundwater 

beneath or downgradient of the site. A plume of moderate to weakly contaminated 

groundwater was found to extend from the site downgradient to Lawrence Creek. The long 

and narrow shape of the plume and the concentrations are much the same as they were in 

1979, indicating a continuing source on the site. Although the plume is most clearly 

delineated in the shallow and intermediate groundwater zones, the highest concentration of 

naphthalene still occurs in the deep groundwater zone but is restricted to a limited area 

about halfway between the site and Lawrence Creek (GM-3). The groundwater flow 

pattern, which has a strong upward component just south of GM-3, is responsible for 

maintaining this pattern of contamination and limiting the lower extent of the plume. 

However, concentrations of naphthalene and other PAHs were detected between the 

Brightwaters Yard and O-Co-Nee Lake indicating the presence of a second small and 

narrow plume of very low concentration. 

Certain solvents associated with degreasing operations but not associated with MGP 

wastes were found in the groundwater in front of the auto repair building on the adjacent 

property but not on LZLCO property. This indicates that although the major portion of the 

plume of contaminated groundwater may originate on LTLCO property, there is some 

contribution from downgradient sources on the adjacent property as welL 

6 J. VADOSE ZONE 

The soil gas investigations at the LILCO fatality were conducted from July 14 to 28, 

1992. Soil gas samples were collected at 156 locations on the Brightwaters property, the 

Bayshore property, and on the adjacent properties. Samples were analyzed for benzene, 
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toluene, ethylbenzene, xylenes (BTEX), and total volatile hydrocarbons (TVHC). The 

complete soil gas report is contained in Appendix B. The results of the soil gas survey were 

used to identify potential areas of contamination and to help select locations for collection 

of soil samples. 

High concentrations of benzene were detected in the soil gas across the Bayshore 

property as shown on Figure 2 of Appendix B. The highest concentration measured (12,000 

ug/L) was detected at a location southeast of the abandoned relief holder near the old 

cooling tower and tar storage tanks (Figure 3-2). Other areas of benzene concentrations 

were detected near the former tar separator building, fuel oil and tar heaters, and near the 

old tank locations in the former generator house. Benzene was detected at lower 

concentrations at four additional locations on the Bayshore property. In general, the 

concentrations of benzene decrease with increasing distance from the central areas of 

highest concentration. Benzene concentrations were detected in only two small areas on the 

Brightwaters Yard. These were both located south of the former H-fuel tank. On the 

adjacent property, one area containing benzene (300 ug/L) in the soil gas was found in front 

of the auto repair facility. 

Figure 3 in Appendix B is the isoconcentration map for toluene. As with benzene, 

toluene is found across much of the Bayshore property, but detected concentrations are 

confined to a much smaller area on the Brightwaters Yard. The highest concentration of 

toluene detected (5,300 ug/L) was found on the Brightwaters property at a location south 

of the former H-fuel tank. A second area with concentrations of toluene in the soil gas was 

also detected near the former H-fiiel tank but further south, adjacent to the Long Island 

Railroad (LIRR) tracks. There were no detected concentrations of toluene above 1 ug/L 

on the adjacent properties. 

The concentrations of ethylbenzene in soil gas are shown on Figure 4 in Appendix 

B. The highest concentrations of ethylbenzene (3,200 ug/L) were found on the Bayshore 

property, again in the vicinity of the abandoned relief holder and the former storage tanks. 

One location on the Brightwaters property, southeast of a former oil storage tank, had a 

detected concentration of ethylbenzene at 52 ug/L. There were no detections of ethylbenze

ne on the adjacent properties. 

An isoconcentration map for xylenes is shown in Figure 5 of Appendix B. Xylenes 

were detected in the soil gas across much of the Bayshore property. Three locations had 

concentrations of xylenes equal to or greater than 1,400 ug/L; east of the abandoned relief 
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' - holder near the old tanks in the former generator house, and between the old scrubbers and 

Clinton Avenue. There were two locations with detected concentrations of xylenes on the 

Brightwaters property, south of the former H-fuel tank (3,500 ug/L) and adjacent to the 

railroad tracks (560 ug/L). The highest detected concentration of xylenes on the adjacent 

properties was found in front of the auto repair facility at 12,000 ug/L, which is much higher 

than any detected on LILCO's properties. 

The detected concentrations of TVHC are shown on Figure 6 of Appendix B. The 

same pattern observed in the maps for the individual compounds are observed for total 

volatiles. Soil gas concentrations of TVHC are observed across most of the Bayshore 

property, with the locations of highest concentration in the area east of the abandoned relief 

holder and adjacent to Clinton Avenue. Two locations with concentrations of TVHC were 

found on the Brightwaters property south of the former H-firel tank. The highest concentra

tions of TVHC (21,000 ug/L) were also found in front of the auto repair facility on the 

adjacent property. 

62, SOIL 

Seventy-three soil samples were collected from various depths on the LELCO 

Properties and on the adjacent properties. Five of the soil samples were analyzed for the 

frill TCL/TAL parameter list, the remainder of the samples were analyzed for BTEX and 

PAHs. Surface soil samples were collected as well as soils at depth from soil borings, test 

pits, and well borings. The analytical results are presented in Tables 6-1 through 6-5, and 

are discussed below. 

62.1 TCL/TAL Analyses 

Five soil samples, two from test pits (TP-22, TP-22A), one from a well boring (WB-

4), and two composited surface soil samples (CS-3, CS-5), were analyzed for complete 

TCL/TAL parameters to determine if there were other contaminants of concern at the site 

in addition to BTEX and PAH compounds. A summary of compounds detected in these 

five samples is given in Table 6-1. The only non-BTEX VOCs detected were carbon 

disulfide at a concentration of 0.1 mg/kg in TP-22A and styrene at a concentration of 5.5 

mg/kg in TP-22. Neither of these compounds were detected in any other sample and are 
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TABLE6-1 
LILCO BAYSHORE MGP SITE 

SUMMARY OF TCL/TAL COMPOUNDS DETECTED IN SOIL SAMPLES 

g 
f" 
V 

Sample Number - TP-22 TP-22A WB—4 CS-3 CS—5 FB-TP FB-rSB FB-SS Sample Depth 4-5 8-8.5 33-6 — 

Date Sampled 07/28/92 07/28/92 09/01/92 09/15/92 09/15/92 07/28/92 08/07/92 09/15/92 
itte/Ke 

Caibon disulfide <0.04 0.10 <0.002 <0.05 <0.001 <0.001 <0.01 <0.001 Benzene 63 2.6 <0.002 0.25 <0.001 <0.001 <0.001 <0.001 Toluene 25 032 <0.002 0.44 <0.001 <0.001 <0.001 <0.001 
Ethvl Benzene 23 58 0.012 0.47 <0.001 <0.001 <0.001 <0.001 
Stvrene 53 <0.1 <0.002 <0.005 <0.001 <0.001 <0.01 <0.001 
m+o Xylene 25 29 0.021 0.68 <0.002 <0.002 <0.002 <0.001 
o Xylene 2.8 10 0.008 0.29 <0.001 <0.001 <0.001 <0.001 
TCL Semi Volatile Organics rag/Kg 
Naphthalene 380 100 0.25 19 <0.2 <0.001 <0.001 <0.001 
2—Methvlnaphthalene 170 48 0.31 13 <0.2 <0.001 <0.001 <0.001 
Acenaphthvlene 70 1.7 <0.1 16 <0.2 <0.001 <0.001 <0.001 
Acenaphthene 11 16 <0.1 8.0 <0.2 <0.001 <0.001 <0.001 
Fiuorene 56 11 0.12 12 <0.2 <0.001 <0.001 <0.001 
Phenanthrene 160 2.9 0.28 41 030 <0.001 <0.001 <0.001 
Anthracene 38 83 <0.1 83 <0.2 <0.001 <0.001 <0.001 
Fluoranthene 43 7.4 0.14 32 0.70 <0.001 <0.001 <0.001 
Pvrene 16 16 0.22 110 0.70 <0.001 <0.001 <0.001 
Benzofalanthracene 30 5.0 <0.1 30 030 <0.001 <0.001 <0.001 
Chrvsene 40 63 <0.1 40 0.40 <0.001 <0.001 <0.001 
Benzofblfluoranthene* 12 1.9 <0.1 21 0.60 <0.001 <0.001 <0.001 
Benzoficlfluoranthene* 12 1.9 <0.1 21 0.60 <0.001 <0.001 <0.001 
Benzofalevrene 26 3.7 <0.1 41 0.60 <0.001 <0.001 <0.001 
Indenod.23-cd1pvrene 8.0 1.1 <0.1 14 <0.2 <0.001 <0.001 <0.001 
Benzofg.h.fiperylene 10 1.4 <0.1 18 <0.2 <0.001 <0.001 <0001 

" 

Heptachlor Epoxide <0.02 <0.005 <0.002 <0.01 0.006 <0.00005 <0.00005 <0.00005 
P.P-DDT <0.12 <0.03 <0.004 <0.02 0.02 <0.0001 <0.0001 <0.0001 Chlordane <0.08 <0.02 <0.008 0.110 031 <0.0002 <0.0002 <0.0002 
Arochlor 1245 
• c.«_ n. /t_\n « 

<0.4 <0.1 <0.04 <0.2 0.086J <0.001 <0.001 <0.001 
* Sum of Benzo(b)fluoranthene and Benzo(k)fluoranthenc represents total, unable to separate isomers. 
J - Detected below quantification limit. 



TABLE 6— 1 (Continued) 
LILCO BAYSHORE MGP SITE 

SUMMARY OP TCL/TAL COMPOUNDS DETECTED IN SOIL SAMPLES 

SampleNuinber TP122": TP—22A WB-4 CS-3 cs-s FB-TP FB-SB FB-SS 
Sample Depth ffeetl 4-5 

00 1 00 

33-6 — — — — — 

Date Sampled 07/28/92 07/28/92 09/01/92 09/15/92 09/15/92 07/28/92 08/07/92 09/15/92 
:TAL:Metola!(m^HI 
Aluminum 9100 660 620 3000 3200 <0.2 <0.2 <0.20 
Antimony <0.05 <0.05 <0.10 <0.10 <0.10 <0.005 <0.005 <0.005 
Arsenic 0.077 0.26 0.23 4.2 53 <0.002 <0.002 <0.002 
Barium 25 2.2 1.8 60 91 <0.05 <0.05 <0.05 
Beryllium 0.25 0.04 0.035 0.10 0.15 <0.001 <0.001 <0.001 
Cadmium 0.050 <0.01 0.007 0.44 0.7 <0.001 <0.001 <0.001 
Calcium 1300 41 45 5900 21000 <0.20 035 <0.20 
Chromium 8.0 1.1 13 9.2 6.6 <0.02 • <0.005 <0.02 
Cobalt 2.6 038 0.93 23 2.1 <0.05 <0.05 <0.05 
Copper 73 1.1 0.95 21 21 <0.02 <0.02 <0.02 
Iron 9000 920 740 17000 5600 <0.05 0.17 <0.05 
Lead 50 0.67 0.78 300 250 <0.005 <0.005 0.005 
Magnesium 1500 110 150 1700 10000 <0.05 <0.05 <0.05 
Manganese 80 7.7 73 100 85 <0.02 <0.02 <0.02 
Mercury 0.055 0.068 0.0093 0.82 0.12 <0.001 <0.001 <0.00025 
Nickel 6.5 1.1 1.0 9.6 6.2 <0.10 <0.10 <0.10 
Potassium 350 51 63 170 170 <030 <0.5 <0.50 
Selenium 0.25 0.087 <0.05 033 033 <0.002 <0.002 <0.002 
Silver 0.10 0.06 <0.05 <0.10 <0.10 <0.01 <0.001 <0.001 
Sodium 72 4.9 83 180 63 033 033 0.80 
Hiallium <0.05 <0.05 <0.05 <0.05 <0.05 <0.005 <0.005 <0.05 
Vanadium 16 1.7 1.6 20 17 <0.10 <0.10 <0.10 
Zinc 26 4.4 1.8 200 150 <0.02 <0.02 <0.02 
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considered to be isolated occurrences at the site. The only other organic compounds 

detected in the TCL analyses were PAHs. 

Concentrations of metals generally were within normal concentration ranges for soils 

in the eastern U.S. (Hawkes and Webb) (NYSDEC), which is the criteria recommended for 

metals in the NYSDEC TAGM: Determination of Soil Cleanup Objectives and Cleanup 

Levels. These results confirmed that the primary contaminants of concern at the site are 

the BTEX and PAH compounds typical of MGP wastes and support the approach of 

limiting the bulk of the analytical program to these classes of compounds. 

62.3. Surface Soils 

Five grab samples and five composite samples were collected across the LTLCO and 

adjacent properties (Figure 4-2). The analytical results are given in Table 6-2. Of the six 

samples collected on the LTLCO property, BTEX compounds were detected only in sample 

CS-2 at a concentration of 0.02 mg/kg and in CS-3 at a concentration of 2.13 mg/kg. In the 

four samples collected on the adjacent properties, BTEX was detected at a concentration 

of 6.81 mg/kg in composite sample CS-4, located behind the auto repair building and lumber 

warehouse buildings. The low concentrations of total BTEX are consistent with the volatile 
nature of the compounds. 

Concentrations of total PAHs in surface soil samples collected on the LTLCO 

property ranged from 9.69 mg/kg in GS-1 located in the southeastern corner of the 

Brightwaters Yard, to 445 mg/kg in CS-3 located near the abandoned relief holder on the 

Bayshore property (Figure 3-2). Concentrations of PAHs in samples collected on the 

adjacent property ranged from 254 mg/kg in GS-5 located at the border of the LTLCO 

property, to 28.19 mg/kg in CS-4 located behind the auto repair building. The higher 

molecular weights and resulting lower volatility of PAH compounds cause these compounds 

to be more persistent in surface soils than volatile compounds. 

Naphthalene was detected in 9 of the 11 surface soil samples at concentrations 

ranging from 02. mg/kg in sample GS-4 to 19 mg/kg in sample CS-3. Fluorene was detected 

sporadically in the. surface soil samples. Phenanthrene and pyrene were also detected but 

at very low concentrations (Table 6-2). 

Samples CS-3 and CS-5 were also analyzed for TAL metals as part of the TCL/TAL 

analyses. Concentrations of most metals were within the ranges found in soils in the eastern 

U.S. (Hawkes and Webb). Concentrations of lead were detected in both CS-3 (300 mg/kg) 
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TABLE 6-2 
LILCO DAYSIIORB MGP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN SURFACB SOIL SAMPLES 
AUGUST 1992 

J ~ Detected below quanltiflcetion limiL 
• Sum of Benzo(b)fluoranthene and Benzo(k)Quoranthene repreientt total, unable to teparale isomers 
"Duplicate of GS-4 
GS sample! are grab sample* 
CS samples are composite samples consisting of five homogenized grab samples 
FB - SS is the field equipment rinsate blank K 

fe? 
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and CS-5 (250 mg/kg) and mercury was detected in CS-3 (0.82 mg/kg). Comparison of 

these concentrations to the NYSDEC proposed TAGM cleanup levels is included in the 

Feasibility Analysis report 

Total organic carbon (TOC) and pH were also measured in three of the surface soil 

samples, and the results are presented in Table 6-3. The measured values for TOC ranged 

from 3,000 mg/kg to 4,200 mg/kg, which are within the normal range of Values for sandy 
soils. 

62 J Subsurface Soils 

Sixty-three subsurface soil samples were collected on the T .TT.ro and adjacent 

properties (Figure 4-1). Samples were collected at depths ranging from 1-foot to 11 feet 

below ground surface. Samples were analyzed for BTEX, PAHs, cyanide, and phenols. 

Analytical results are given in Tables 6-4, 6-5, and 6-6. 

Figures 6-1 through 6-6 are isoconcentration maps showing the aerial distribution of 

contaminants in the soiL BTEX contamination in the soil is most extensive on the Bayshore 

property (Figure 6-1). The areas of highest concentration (up to 1,022 ppm) occur in the 
V 

central portion of the site near the abandoned relief holder, the tar storage and tar settling 

tanks, and around the old scrubbers (Figure 3-2). Concentrations tend to decrease away 

from the central area of the site. There are two areas where BTEX concentrations were 

detected in the soils on the Brightwaters property. The first is in the southeast corner of 

the property where the former oil/water separator was located, near the intersection of 

Clinton Avenue and the LIRR tracks where up to 20 ppm was detected in the soiL The 

second area is south of the former H-fuel tank On the adjacent property, BTEX was 

detected in the soils east of Clinton Avenue in the area used for asphalting equipment 

storage and maintenance. 

PAH contamination of the soil is most extensive on the Bayshore property as shown 

on Figure 6-2. As with the total BTEX, the highest concentrations of PAHs(up to 4,480 

ppm total PAHs) are found in the area of the abandoned relief holder and the tar storage 

tanks. Concentrations tend to decrease away from this area to the west, south, and east 

There are two apparently isolated areas of only slightly elevated PAH concentrations on the 

Brightwaters property. The first area is near the intersection of Clinton Avenue and the 

LIRR where up to 53 ppm total PAHs were detected. The second is south of the former 

H-fiiel tank where up to 183 ppm total PAHs were detected at the southern property 
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TABLE 6-3 ^ P-liL. of JH3 
LOLCO BAYSHORE MGP SITE 

TOTAL ORGANIC CARBON AND pH RESULTS IN SOIL SAMPLES 

Sample Number TOCfmg/lcg) pH(std. units> 
TP-21 2400 6.5 
FB-TP <1 6 
SB-5 490 73 
SB-11 2700 93 
SB-19 1800 63 
SB-24* 1800 6.6 
FB-SB <1 63 
GS-4 3000 7.4 
GS-6 3400 7.7 
CS-3 4200 83 
FB-SS <1 7.7 

FB—TP, FB-SB and FB-SS are the field equipment rinsate blank samples. 
'Duplicate of SB-19. 

y 



• LILCO BAYSHORE MGP SITE 
SUMMARY OF TARGET COMPOUNDS DETECTED IN TEST PIT 

JULY/AUGUST 1992 
SOIL SAMPLES 

'Duplicate of TP-3. 
separate isomers. 

Sample Number 
Sample Depth ffeett 
Date Sampled 

TP-1 
1.5-Z5 
08/03/92 

TM 
1-2 
08/03/92 

8-9 
08/03/92 

TP—3 
7-8 
08/03/92 

mmm 
7-8 
08/03/92 

TP—4 
3=* 
08/03/92 

TP-4A 
5-6 
08/03/92 

TP-S 
5.5-6.5 
08/03/92 

TP—6 
6.5-7.5 
08/03/92 

TP-7 
5.5-6.5 
08/03/92 

TP-7A 
6.5-7.5 
08/03/92 VoIatilelOttlnic^B^ * |§ 

Benzene <0.001 0.38 <0.05 0.20 0.17 q .15 <0.001 <0.001 0.065 <0.005 <005 Toluene <0.001 0.26 1.7 15 41 t .30 <0.001 <0.001 0.45 0.015 0 30 Ethvl Benzene <0.001 0.65 15 5.7 25 c .05 <0.001 <0.001 4.1 <0.005 1.0 m+p Xylene <0.002 0.34 91 19 84 0.30 <0.002 <0.002 8.1 <0.01 1 1 o Xylene <0.001 0.26 37 8.0 36 0.17 <0.001 <0.001 7.4 <0.005 1 3 Tout BTEX fme/Kel 1.89 144.70 47.90 186.17 0.97 — 20.115 0.015 3 70 
Polyntuclear Aromatic i tydrocarbc >a$ fPAlIl me/Ke 
Acenaphthene <.08 <0.04 0.68 <0.1 <0.1 <0.4 <0.04 <0.04 <0.2 <0.1 <0 4 Acenaphthvlene 1.4 0.32 3.9 0.20 0.27 « :0.4 <0.04 <0.04 <0.2 <0.1 <0 4 Anthracene 0.47 0.18 0.54 0.10 0.13 <0.4 <0.04 <0.04 <0.2 <0.1 0 52 Benzofalanthracene <0.08 0.40 <0.1 <0.1 <0.1 <0.4 <0.04 <0.04 1.7 <0.1 <04 Benzofalpyrene 0.22 a48 an <0.1 <0.1 <0.4 <0.04 <0.04 <2 <0.1 <0 8 Benzofblfluoranthene* 0.39 0.50 <0.2 <0.2 <0.2 <0.4 <0.08 <0.08 <4 <0.2 <0 8 Benzoflclfluoranthene* 0.39 0.50 <a2 <0.2 <0.2 <0.4 <0.08 <0.08 <4 <0.2 <0 8 BenzofsJi.ilnerylene 0.88 0.56 <0.1 <0.1 <0.1 <0.4' <0.04 <0.04 <2 <0.1 Chrvscne <0.08 0.52 <0.1 <0.1 <0.1 <0.4 <0.04 <0.04 1.8 <0.1 <0 04 Dibenzo/a.hlanthracene <0.08 0.23 <0.1 <0.1 <0.1 <0.4 <0.04 <0.04 <2 <0.1 <004 Fluoranthene <0.08 0.52 0.48 0.15 0.19 <0.4 <0.04 <0.04 6.6 <0.1 028 Fluorene 0.14 0.08 2.3 0.20 0.23 <0.4 <0.04 <0.04 3.6 <0.1 <004 Naphthalene <0.08 2.0 75 4.6 12 <0.4 <0.04 <0.04 32 <0.1 022 Pvrene 0.26 0.80 0.59 an 0.25 <0.4 <0.04 <0.04 4.6 <0.1 1 9 Phenanthrene <0.08 a35 2.3 0.48 0.61 <0.4 <0.04 <0.04 22 <0.1 0 56 Indenof 1.2.3—cdtDvrene 
Total PAHs fme/Kel 

0.76 
4.91 

0.48 
7.92 

<ai 

85.90 
<0.1 <0.1 <0.4 <0.04 <0.04 <2 <0.1 <0.4 

sfMhldlaiiî iiiolIiir 
Cyanide 
Phenols 1 

• Sum nf TVnyn/Mflimrant 

R/KR ;i-. 

irH <2 
<0.1 

<2 
<0.1 

<2 
<0.1 

<2 
<0.1 

<2 
<0.1 

<2 
<0.1 

<2 
<0.1 

<2 
<0.1 

<2 
<0.1 

<2 
<0.1 

(* 
F? 
s, 

£ 
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TABLE 6—4 (Continued) 
. LILCO BAYSHORE MOP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES 
JULY/AUGUST 1992 

•••Duplicate of TP-14. 
separate isomers. 

Samolo Number TP-8 TP—9 TP-10 TP^lOA TP—11 TP—13 TP-14 TO-3S« Tp_14A Sample Depth ffeetl 6.5-7.5 9-10 2-3 8-9 

IO CO 00 

9-10 8-9 1-2 1-2 7 5—8 5 Dale Sampled mam 07/31792 7/28/92 07/28/92 07/31/92 07/30/92 07/30/92 07/30/92 07/30/92 07/30/92 1
 

M* 2 
a Q

 
I
 

«# m g
. 

mmm OHNMI ' •  > ' 

Benzene <0.05 <0.02 44 1.2 <0.02 <0.1 <0.2 86 63 190 Toluene ai6 <0.02 90 2.6 0.032 0.20 0.40 300 560 210 Ethvl Benzene 2.0 0.51 130 27 0.64 16 18 300 460 300 m+p Xvlene 6.0 0.27 72 13 0.26 8.5 31 340 570 230 o Xvlene 1.9 ai4 30 4.1 0.28 13 13 160 290 92 Total BTEX fme/Kel 10.06 0.92 366 47.90 1.212 37.70 62.40 1186.0 1943.0 1022 0 1
 

i
 

£
 

&
 ncfPAUY 

Acenaohthene 3.5 <0.2 32 18 <0.2 14 6.9 200 480 140 Acenaohthvlene 3.8 0.40 90 15 <0.2 4.7 14 68 130 210 Anthracene <0.2 <0.2 64 12 <0.2 12 <2 120 180 150 Benzofalanthracene <0.2 0.81 48 5.7 <0.2 6.1 5.8 130 190 120 Benzofalovrene 1.0 0.57 36 4.5 <0.2 4.0 4.2 79 140 no BenzofbMluoranthene* <4 0.41 20 2.1 <0.4 <8 2.3 38 66 55 Benzofklfluoranthene* <4 0.41 20 Z1 <0.4 <8 2.3 38 66 55 BenzofcJuilperviene <2 0.29 11 2.1 <0.2 <4 <2 40 <40 <40 Chrvsene 1.1 0.97 50 5.9 <0.2 6.4 3.6 120 170 120 Dibenzof a Jilanthracene <2 <0.2 6.9 <2 <0.2 <4 <2 <40 <40 <40 Fluoranthene 2.6 2.0 76 12 <0.2 9.3 15 120 230 190 Fluorene 7.0 <0.2 96 16 <0.2 14 21 180 370 240 Naphthalene 17 <0.2 700 120 <0.2 <4 19 760 2000 2000 Pvrene 4.2 2.2 110 19 0.49 19 24 370 720 250 Phenanthrene 13 3.0 320 37 1.5 44 54 600 1100 840 Indenof IA3-cdlpvrene <2 0.2 10 1.6 <0.2 <4 <2 <40 <40 <40 Total PAHa fmz/Kel 53.20 11.26 1689.90 273.0 1.99 133.50 172.10 2863.0 5842.0 4480 0 CyinidCllahaTlmhi^im wmmm 1
 

# m • ••-. IJ.T 

Cyanide <2 <2 2.5 <2 <2 <2 <2 6.5 5.0 <2 Phenols <0.1 <0.1 <2 <0.1 <0.1 <0.1 <0.1 1.0 1.2 4.6 

~o 
(T 
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TABLE 6—4 (Continued) 
. LILCO BAYSHORE MGP SITE 

SUMMARY OF COMPOUNDS DETECTED IN TEST PIT SOIL 
JULY/AUGUST 1992 

Sample Depth /fcetl 
wmrn mm 

8-8.5 7.5-8.5 
Liii 

10-11 
TP—17 
6-7 

TP-18 
7-8 7-8 

S> TP-2Q 
6-7 

TP-21 
7.5-8.5 

TP wm 
4-5 8-8.5 

TP—23 FBi-TP 
Date Sampled 07/28/92 07/30/92 107/29/92 07/29/92 07/29/92 107/29/92 

«v ; 
07/29/92 07/28/92 07/28/92 07/30/92 

Benzene 3.1 0.22 1.9 
Toluene 4.6 <0.2 0.25 

20 
43 

1.4 
0.65 

7.4 
0.2 

<0.001 
<0.001 

0.34 
0.11 

6.5 
25 

2.6 
0.32 

<0.2 
<0.2 

07/28/92 

<0.001 

Ethyl Benzene 91 31 35 76 65 27 <0.001 29 23 58 33 m +p Xylene 54 20 20 
o Xylene 

81 49 
24 19 

19 
20 

<0.002 

Total BTEX fmg/Kgl 
34 

17 
34 

25 

176.70 
9.4 

29 42 

70.22 77.15 
<0.001 3.9 

254.0 150.05 
18 10 

63.0 
17 

ni*i 
50.35 82.3 99.92 92.0 

<0.002 
<0.001 

Accnaphthcne 130 44 35 
Acenaphthylcne 68 12 13 
Anthracene 92 29 29 
Benzof alanthracene 52 18 17 
Benzofalpvrcnc 48 12 12 

21 
11 
21 
17 
7.9 

52 
<4 
30 
IS 
11 

5.0 
1.1 
3.4 
2.6 
2.0 

<0.04 
<0.04 
<0,04 
<0.04 
<0,04 

26 
13 
25 
13 
9.7 

11 
70 
38 
30 
26 

16 
1.7 
8.8 
5.0 
3.7 

<2 
<2 
<2 
2.4 
2.0 

<0.001 
<0.001 
<0.001 
<0.001 

Benzofblfluoranthcnc* 22 7.0 6.5 
Benzofklfluoranthenc* 

5.0 6.5 
22 

1.0 
7,0 

Benzof g JiJlpervlene 
6.5 

<0.04 
5.0 6.5 

4.7 12 1.9 

17 
1.0 <0.04 

4.0 4.0 
4.7 

<4 

2.3 
12 

4.0 1.2 
1.9 

<0.04 8.6 10 1.4 
<4 
<2 

<0.001 
<0.001 
<0.001 Chrwene 56 20 18 

Di benzofa Jilanthracene 
IS 17 

8.9 
2,6 

<4 
<0.04 

Fluoranthene 
<4 

13 
1.1 

40 
<4 

6.3 

100 
0.39 

2.8 

29 25 
<0.04 

Fluorene 
29 

<4 
31 

110 
5.4 

<10 <1 <2 

39 38 
<0.04 27 

Naphthalene 
25 

720 
44 

5.0 
4.2 

43 7.4 5.6 
<0.04 

<4 
Pvrene 

32 180 
150 

1.4 
52 48 

<0.04 

Phcnanthrcne 
35 

33 
32 

56 11 11 

48 
380 

230 
6.0 

100 96 

100 
IndenofIA3-cdlpyrene 

100 59 
<0.04 40 

100 
16 

15 
1.3 

16 

4.0 4.0 
<0.04 

9.1 
88 

Total PAHa frag/Kgl 
2.2 4.0 

160 

1840.90 ............ 
0.75 

29 

382.0 
:CyiM^lhfdlPliMola-lSf/K» 

356.0 
<0.04 5.1 

24 

288.50 549.0 39.34 
8.0 1.1 <2 

Cyanide 
Phenols 

0.9 
<2 

j 
342.80 912.00 211.20 152.90 

<2 
0.7 

<2 
0.8 

<2 
0.1 

<2 
0,9 

• Sum of Benzo(b)fluoranthene and Benzo(k)fluoranlhene represents total, unable to 
FB—TB is the field equipment rinsate blank sample. 
TP—22 and TP—22A TCL/TAL results are presented in Table 6—5. 

<2 
<0.1 

<2 
<0.1 

<2 
<0.1 

<2 
0.8 

<2 
0.001 

separate isomers. 

<2 
<0.1 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.02 
<0.001 

s 

[u, 
T3 

P 
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TABLE 6-5 
LILCO BAYSHORE MGP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
AUGUST 1992 

Sample Number s»«iiii§ SB42 SB—3 SB—4 SB-5 SB—6 SB-7 SB-8 SB-9 SB—10 Sample Depth /feet! 1-3 2-4 2-4 0-2 4-6 6-8 2-6 8-10 3-8 4-8 Date Sampled 08/06/92 08/06/92 08/06/92 08/06/92 08/07/92 08/06/92 08/06/92 08/06/92 08/06/92 XYMc/Kr ' v ' Y • > lv > ' 
Benzene <0.001 <0.001 0.003 0.003 <0.001 <0.05 <0.001 0.81 1.6 27 Toluene <0.001 <0.001 <0.002 0.007 <0.001 <0.05 <0.001 037 13 0.24 Ethvl Benzene <0.001 <0.001 2.6 0.006 <0.001 2.1 0.002 39 32 21 m+pXvlene <0.002 <0.002 5.1 0.010 <0.002 1.4 <0.002 41 30 32 o Xylene <0.001 <0.001 13 0.005 <0.001 1.6 <0.001 20 17 7 1 Total BTEX frnc/Kel — 9303 0.031 — 5.10 0.002 101.18 82.10 34.24 
Polynuclear Aromatic 1 irdrocarbons (PAH) nut/Kg 
Acenaphthene <0.08 0.087 0.23 1.2 <0.04 <0.4 <0.067 <1 8.7 22 Acenaphthvlene 22 1.0 0.18 53 <0.04 0.64 0.29 <1 <2 <2 Anthracene 038 0.40 021 4.9 <0.04 <0.4 0.17 <1 <2 <2 BenzofaYanthracene 22 032 027 9.0 <0.04 <0.4 0.21 <1 2.5 40 BenzofaYnvrene 2.0 0.89 <0.67 11 <0.04 0.41 031 <1 2.2 23 Benzofblfluoranthene* 22 035 <13 63 <0.08 <03 0.17 <2 <4 <4 Benzoflclfluoranthene* 22 035 <13 63 <0.08 <03 0.17 <2 <4 <4 Benzofe.hJYpervlene 23 030 <0.67 6.1 <0.04 <0.04 0.25 <1 <2 <2 Chrvsene 3.4 0.76 034 13 <0.04 0.78 0.28 <1 <2 50 Dibenzofa.hYanthracene <0.8 <0.4 <0.67 1.4 <0.04 <0.04 <0.067 <1 <2 <2 Fluoranthene 1.8 0.76 0.47 15 <0.04 12 0.27 1.0 5.9 84 Fluorene 028 0.17 031 2.0 <0.04 <0.04 0.13 3.0 9.2 14 Naphthalene 034 0.048 33 <1 <0.04 0.45 <0.067 10 70 24 Pvrene 4.4 13 035 22 0.055 2.6 0.61 2.0 8.6 15 Phenanthrene 0.96 0.64 13 11 <0.040 2.0 0.42 7.0 20 34 Indenofl.23-cdlovrene 2.0 0.47 <0.67 5.1 <0.040 <0.040 0.15 <1 <2 <2 Total PAHs (mg/Kg) 27.86 9.145 736 12030 0.055 8.08 3.43 23.00 127.10 128 70 CYa wdeandlMicnoIsm r/Ke. 
Cyanide 33 <2 <2 <2 <2 <2 <2 <2 2.5 1 <2 Phenols <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 cm n < 
" 3Um 01 uenzo(b)tluoranthene and Benzo(k)fluoranthene represents total, unable to separate isomers. 
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TABLE 6—5 (Continued) 
LILCO BAYSHORE MGP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
AUGUST 1992 

**Duplicate of SB—12 
unable to separate isomers. 

MPi SB-25M SB-13 SB--14 SB—15 SB—16 SB-17 SB-18 
Sample Depth ffeetl 43-8 43-8 43-8 4-8 7-10 5-9 6-8 2-4 2-4 
Date Sampled 08/05/92 08/05/92 08/05/92 

5? 1
 

00 o
 08/05/92 08/07/92 08/07/92 08/10/92 08/10/92 

^liiiiioniiimnE mmmrn piiiiiiifM - ' ' ' 

Benzene <0.05 30 3.0 1.9 83 0.48 4.2 <0.001 <0.001 
Toluene 0.12 2.7 0.78 0.40 035 0.25 0.23 <0.001 <0.001 
Ethvl Benzene 53 270 40 10 77 30 49 <0.001 <0.001 
m+n Xvlene 6.8 220 36 33 55 19 23 <0.002 <0.002 
oXvlene 11 96 17 2.6 25 15 13 <0.001 <0.001 
Total BTEX fme/Kel 23.42 618.70 96.78 1830 166.05 64.73 89.43 
Polvnuclear Aromatic I tvdrottrbonsiifFAH) me/Ke ' ! 

Acenaphthene 22 19 <4 11 22 17 68 <0.04 <0.04 
Acenaphthvlene 8.0 <4 <4 26 <0.4 4.9 16 <0.04 <0.04 
Anthracene 15 <4 <4 27 8.8 <2 40 <0.04 <0.04 
Benzofalanthracene 9.7 <4 <4 36 6.8 8.0 24 0.04 <0.04 
Benzofalpvrene 6.6 <4 <4 23 4.8 5.6 20 0.04 <0.04 
Benzofblfluoranthene* 3.8 <8 <8 <8 2.4 2.8 8.0 <0.08 <0.08 
BenzoflOfluoranthene* 3.8 <8 <8 <8 2.4 2.8 8.0 <0.08 <0.08 
Benzofe.h.iIpervlene 2.1 <4 <4 6.8 13 23 7.6 <0.04 <0.04 
Chrvsene 11 4.2 <4 35 6.4 9.0 26 0.057 <0.04 
Dibenzofa.hlanthracene <2 <4 <4 <4 0.76 <2 33 <0.04 <0.04 
Fluoranthene 20 6.2 S3 48 16 13 48 0.05 <0.04 
Fluorene 20 <4 IS 31 14 18 56 <0.04 <0.04 
Naphthalene 15 80 64 12 230 40 84 <0.04 <0.04 
Pvrene 30 11 9.1 10 13 26 64 0.11 <0.04 
Phenanthrene 50 39 33 76 60 34 120 0.064 <0.04 
Indenofl.23-cd)pvrene <2 <4 <4 53 1.2 13 63 <0.04 <0.04 
Total PAHs fmg/Ke) 217.00 159.40 126.60 34730 390.06 184.90 59630 0361 

;-.WTW MhW.W-.W UVI:-JL-: Uv llvlw:'UI 

Cyanide 
rrnijESiJsiigKate 

<2 6.5 3 3 <2 <2 <2 <2 <2 <2 
Phenols <0.1 1.1 1.0 <0.1 03 <0.1 <0.1 <0.1 <0.1 

V 

$ 
8, 
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TABLE 6—5 (Continued) 
LILCO BAYSHORE MGP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
AUGUST 1992 

Sample Number SBli«llfS»i24*l! FB-SB 
Sample Depth ffeetl 6-8 16—8 — 

Date Sampled 08/10/92 108/10/92 08/07/92 
mmm 

Benzene <0.005 <0X105 <0X101 
Toluene <0.005 <0X105 <0.001 
Ethyl Benzene 0.030 0.020 <0.001 
m+p Xylene 0.019 0.017 <0.002 
o Xylene 040 031 <0.001 
Total BTEX fme/Ke) 0.449 0347 

m 
Aeenaphthene 24 16 <0.001 
Acenaphthvlene 83 6.9 <0.001 
Anthracene 19 14 <0.001 
Benzofalanthracene 15 12 <0.001 
Benzofalpvrene 10 83 <0.001 
Benzofblfluoranthene* 5.0 4.4 <0.001 
Benzoflclfluoranthene* 5 JO 4.4 <0.001 
Benzof8.h.flpervlene 3.1 2.0 <0.001 
Chrvsene 18 13 <0X101 
Dibenzofa.h1anthracene <2 <2 <0.001 
Fluoranthene 28 22 <0.001 
Fluorene 26 19 <0.001 
Naphthalene 93 3.4 <0.001 
Pvrene 46 40 <0.001 
Phenanthrene 42 32 <0.001 
Indenofl.23 -cdlpyrene 2.6 2X1 <0.001 
Total PAHs fme/Ke) 26130 199.60 — 

Cyanide <2 <2 <0.02 
Phenols <0.1 <0.1 <0X101 

* Sum of Benzo(b)fluoranthene and Benzo(k)fluoranthene represents total, unable to separate isomers. ** Duplicate of SB-19 
FB-SB is the field equipment rinsate blank sample. 
•••Duplicate of SB-19. 
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TABLE 6-6 
LONG ISLAND LIGHTING COMPANY 

SUMMARY OF TARGET COMPOUNDS DETECTED IN WELL BORING SOIL SAMPLES 
AUGUST 1992 

Sample Number WB-1 WB-2 IWB-3 |WB-4 
Sample Depth ffeetl 
Date Sampled 

Benzene 
Toluene 
Ethyl Benzene 
m+p Xylene 
o Xylene 
Total BTEX fmg/Kgl — 116936 10.052 10.041 
Polynacloar AromaticTlvdrgcarbpns (PAH) mg/Ke 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzofalpvrene 
Benzofblfluoranthene* 
Benzoflrtfluoranthene* 
Benzofg.h.i)petvlene 
Chrvsene 
Dibenzofa.hlanthracene 
Fluoranthene 
Fluorene 
Naphthalene 
Pyrene 
Phenanthrene 
Indeno(133—cdlovrene 

23-6 
08/13/92 08/11 

2-45 

<0.001 
<0.001 
<0.001 
<0.002 
<0.001 

ini 
036 
43 
22 
73 
31 

6-8 
08/17/92 

33-6 
09/01/92 

WB-3 
5-7 
08/24/92 

~ <>>' 

WB^6 
8-9 
08/24/92 

WB  ̂
3-53 
08/19/92 

WB¥8 
23-5.5 
08/20/92 

<0.002 
0.002 
0.020 
<0.004 
0.030 

<0.002 
<0.002 
0.012 
0.021 
0.008 

<0.001 
<0.001 
<0.001 
<0.002 
<0.001 

<0.05 
<0.05 
0.88 
3.7 
4.1 
8.68 

0.25 
0.18 
0.40 
0.15 
0.10 
1.08 

1.0 
0.7 
55_ 
59 
26 
141.7 

<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.08 
<0.08 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0,04 

0.22 
0.71 
<03 
<03 
<03 
<0.4 
<0.4 
<03 
<03 
<0.2 
031 
031 
180 
039 
0.94 
<03 
182.98 

Cyanide and Phenols ma/Ke 
Cvanide <2 <2 <2 <2 <2 <2 
Phenols I <0.1 I <0.1 I <0.1 I <0,001 | <Q,i | Q.4 
• Sum of Benzo(b)fluoranthene and Benzo(k)fluoranthene represents total, unable to separate ison 

<0.1 
<0.1 
0.24 
036 
032 
<03 
<03 
<0.1 
033 
<0.1 
036 
<0.1 
<0.1 
0.69 
<0.1 
<0.1 
2.10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
0.14 
0.12 
035 
032 
0.28 
<0.1 
1.01 

<4 
12 
<4 
<4 
136 
5.4 
5.4 
93 
<4 
<4 
<4 
<4 
<4 
4.8 
<4 
7.2 
180.00 

16 
12 
28 
24 
20 
10 
10 
8.0 
24 
4.0 
40 
24 
8.0 
64 
52 
8.0 
352.00 

6.8 
5.6 
6.8 
6.4 
6.5 
43 
43 
5.6 
7.6 
<4 
8.8 
7.6 
13 
18 
18 
4.0 
111.60 

<0.4 
6.0 
<0.4 
1.8 
<4 
<8 
<8 
<4 
23 
<4 
3.6 
5.6 
52 
5.6 
11 
<4 
87.80 

<2 
<0.1 

<2 
<0.1 

isomers. 

WB-9 
4-6 
08/18/92 

<0.001 
<0.001 
<0.001 
<0.002 
<0.001 

<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.08 
<0.08 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 

<2 
<0.1 

£ 
Ui 

8, 
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1 boundary. PAHs were also found on the adjacent property east of Clinton Avenue in the 

area used for asphalting equipment storage and maintenance. 

Isoconcentration maps have also been prepared for four individual PAHs, 

naphthalene, fluorene, phenanthrene and pyrene (Figures 6-3 through 6-6). As expected, 

these compounds show similar distribution patterns as total PAHs. The individual 

compounds are most widespread on the Bayshore property, with the highest concentrations 
generally in the area of the abandoned relief holder. 

On the Brightwaters property, BTEX compounds were detected in 14 of the 21 soil 

samples. Concentrations ranged from 0.015 mg/kg in TP-7 located at the southern border 

of the Brightwaters property, to 186 mg/kg in TP-34 (duplicate of TP-3) located south of 

the former H-fuel tank. PAHs were detected in 16 of the 21 soil samples from the 

Brightwaters property. Concentrations of total PAHs ranged from 0.055 mg/kg in SB-5, a 

soil boring located at the southern property boundary, to 182 mg/kg in sample WB-2, 

located south of the former H-fiiel tank. Naphthalene was detected in 12 soil samples at 

concentrations ranging from 0.048 mg/kg in SB-2 to 180 mg/kg in WB-2. Fluorene was 

- detected in 12 samples, and concentrations ranged from 0.08 mg/kg in TP-2 to 7.0 mg/kg 

in TP-8. Pyrene, which was detected in 16 samples, had concentrations that ranged from 

0.17 mg/kg in TP-3 to 22 mg/kg in Sb-4. Phenanthrene was detected in 13 samples and 

concentrations ranged from 035 mg/kg in TP-2 to 22 mg/kg in TP-6. Cyanide was detected 

in one sample, SB-1, at a concentration of 33 mg/kg. Phenols were not detected in any of 

the samples from the Brightwaters property. 

On the Bayshore property, BTEX compounds were detected in 32 of the 34 samples. 

Concentrations of total BTEX ranged from 0.002 mg/kg in SB-7 in the southeast corner of 

the property, to 1,943 mg/kg in TP-35 (duplicate of TP-14) just south of the abandoned 

relief holder. Concentrations of total PAHs, which were also detected in 32 of the 

ranged from 1.99 mg/kg in TP-11 to 5,842 in sample TP-35 (duplicate of TP-14). 

Naphthalene was detected in 27 samples, and concentrations ranged from 0.25 mg/kg in 

WB-4 to 2,000 mg/kg in TP-14A and TP-35 (duplicate of TP-14). Fluorene was detected 

in 29 samples at concentrations ranging from 0.13 mg/kg in SB-7 to 370 mg/kg in TP-35 

(duplicate of TP-14). Phenanthrene was detected in 32 samples at concentrations ranging 

from 0.42 mg/kg in SB-7 to 1,100 mg/kg in TP-35 (duplicate of TP-14). 

Qranide was detected in six of the 34 samples on the Bayshore property at 

concentrations ranging from 0.9 mg/kg in TP-15 to 6.5 mg/kg in TP-14 and SB-12. Phenols 
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• were detected in 11 of the 34 samples, and ranged from 0.001 mg/kg in TP-22A to 4.6 

mg/kg in sample TP-14A. 

On the adjacent properties, BTEX compounds were detected in four of six 

subsurface soil samples collected. Total BTEX concentrations ranged from 0.041 mg/kg in 

WB-4 to 8.68 mg/kg in-WB-6 located east of Clinton Avenue in the area used for asphalting 

equipment storage and maintenance. PAHs were detected in six samples, and total PAH 

concentrations ranged from 036 mg/kg in SB-17 to 352 mg/kg in WB-6. Naphthalene was 

detected in three of the samples at concentrations ranging from 0.25 mg/kg in WB-4 to 93 

mg/kg in SB-19. Fluorene was also detected in three samples, at concentrations that ranged 

from 0.12 mg/kg in WB-4 to 26 mg/kg in SB-19. Pyrene was detected in five of the 

samples, and the detected concentrations ranged from 0.11 mg/kg in SB-17 to 64 mg/kg in 

WB-6. Phenanthrene was detected in five samples at concentrations ranging from 0.064 

mg/kg in SB-17 to 52 mg/kg in WB-6. Cyanide was not detected in any of the samples from 

the adjacent properties, and phenol was detected only in WB-6 at a concentration of 0.4 
mg/kg. 

"3^ „ TOC and pH were measured in six subsurface soil samples from five locations, and 

the results are shown in Table 6-3. TOC concentrations ranged from 490 mg/kg to 2,700 

mg/kg, which are within the common range of values for sandy soils. The measured pH 

values ranged from 6.0 to 93 but most were close to neutral. 

Eight subsurface soil samples were analyzed for TCLP parameters and RCRA waste 

characteristics. The analytical results are presented in Table 6-7. Concentrations of 

leachable organic compounds and metals in all of the eight samples were lower than the 

regulatory limits given in 40 CFR Part 261. All samples were also below RCRA regulatory 

levels that define hazardous wastes, indicating that the soil would not be rla^fTM as 

characteristic hazardous waste if excavated. 

63 GROUNDWATER 

One extensive round of groundwater sampling and analysis was conducted as part 

of this investigation. Sixty-six groundwater samples were collected, along with QA/QC 

samples and analyzed for target compounds indicative of MGP wastes. In addition, selected 

samples were analyzed for full TCL/TAL parameters or expanded VOC and Semi-volatile 

analyses to confirm the validity of the target analyses and to check for the presence of other 
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TABLE 6-7 

LILCO BAYSHORE MGP SITE 
SUMMARY OF COMPOUNDS DETECTED IN TCLP ANALYSIS 

JULY/AUGUST 1992 

Sample Number TP-2 TP-U TP-21 TP-22 TP-22A fS;SB^9pC WB-5 Regulatory Level 
40CFR 

Part 261* 

Sample Depth (feet) 1-2 

*1 00 1 00 

7.5-8.5 4-5 8-8.5 7-8 3-8 5-7 
Regulatory Level 

40CFR 
Part 261* Date Sampled 08/03/92 07/31/92 07/29/92 07/28/92 07/28/92 07/3Q/92 08/06/92 08/24/92 

Regulatory Level 
40CFR 

Part 261* TCLP Qrganics ugft. 
Chloro benzene <1 <1 <4 <4 <4 380 <4 <1 100000 Chloroform <1 <1 <2 <2 <2 4 <2 <1 6000 
1,4—Dichlorobenzene <2 <2 <4 <4 <4 320 <4 <2 7500 1,1—Dichloroethene <1 <1 2 <2 <2 3 <2 <1 700 Benzene 2 <1 13 340 14 7 25 <1 500 TCCP Metals mg/L 
Arsenic <0.005 <0.05 <0.005 <0.005 <0.005 <0.005 0.008 <0.005 5.0 Barium 0.16 0.22 0.21 0.27 <0.05 0.34 0.15 0.15 100.0 
Cjntminm <0.002 aooi 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 1.0 Chromium <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 5.0 Lead 0.036 <0.005 0.009 0.06 <0.005 0.01 0.29 <0.005 5.0 
Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.2 Selenium <0.005 0.12 <0.005 <0.005 0.007 <0.005 <0.005 <0.005 1.0 Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5.0 
Waste Characteristics ' IIP'-- ' 

Ignitabihty (deg. Celsius) >100 >100 >100 >100 >100 65 94 >100 <60 
Corrosivity (mro/yr) Neg <6.35 Neg <6.35 Neg <6.35 Neg <6.35 Neg <6.35 Neg <6.35 Neg <6.35 Neg <6.35 >6.35 
Sulfide Reactivity (mg/kg) <2 <2 <2 <2 <2 <2 <2 >500 
Cyanide Reactivity (mg/kg) 

•Tl.. T —..1 J. ik. 

<2 <2 <2 <2 <2 <2 2.5 <2 >250 
•The Regulatory Level is the concentration at or above which the chemical is defined as a hazardous waste. 

S 
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MW-3S. Monitoring wells MW-4D also contained concentrations of 1,1,1 trichloroethane 

and trichloroethene, commonly used as solvents and degreasers, which were not detected 

on the LILCO property. These chemical data indicate a contributing source downgradient 

of the LILCO property. 

On the Bayshore property, high concentrations of BTEX and PAHs were detected 

in monitoring well clusters 7 and 8 in both the shallow and deep wells as shown on Figure 

6-7. Lead was also detected in the groundwater sample from MW-7S at concentrations 

approaching TAGM guidelines. These wells are located just downgradient of the soil 

contamination areas associated with the abandoned relief holder, the tar storage tanks and 

the tar separator tanks. Groundwater samples from monitoring well clusters MW-5 and 

MW-6 on the adjacent property east of Clinton Avenue showed a similar suite of 

compounds. The water samples collected in the shallow wells on the adjacent property had 

significantly higher concentrations than the deep wells. Well clusters MW-5 and MW-6 are 

both located in the area used for asphalting equipment storage and maintenance which is 

a potential source for these compounds. The fact that the shallow groundwater had higher 

concentrations of these compounds than the deep wells also suggests a local source. 

The downgradient plume remains similar in shape and concentration as reported in 

1979. The plume is still long and narrow as previously mapped. The horizontal extent of 

the plume near the site is slightly wider than mapped in 1979 based on new data near Union 

Boulevard, but remains basically the same. Horizontal and vertical delineation of the plume 

based on naphthalene concentrations (Figures 6-8 and 6-9) still indicates that the plume is 

primarily limited to the shallow and intermediate groundwater zones throughout most of its 

length, and contamination is only detected in the shallow zone near the discharge area at 

Lawrence Creek. Although the highest concentration of naphthalene was detected in the 

deep zone at GM-3, naphthalene was not detected in the deep zones at adjacent well 

locations indicating the limited extent of contamination in the deep zone. This distribution 

of naphthalene is controlled by the groundwater flow system between the shallow, 

intermediate and deep zones. Groundwater movement near the site and downgradient to 

the general vicinity of GM-3 is primarily horizontal. However, a major upward component 

of flow is introduced approaching Lawrence Creek and the Great South Bay. The vertical 

delineation of naphthalene from GM-5 to Lawrence Creek correlates directly to the vertical 

movement of groundwater as can be seen on the groundwater flow section shown in Figure 

5-14. The overall horizontal component to groundwater flow near the site combined with 
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the strong upward component of flow downgradient of the site is responsible for limiting the 

lower extent of the plume throughout the area. 

Groundwater samples were collected at additional locations during this investigation 

to further delineate the width and length of the plume. Two exceptions to the 1979 plume 

delineation are seen based on naphthalene and total PAH concentrations (Figure 6-10), 

which indicate that the plume is similar except at well cluster location GM-6 and in the area 

between the Brightwaters Yard and O-Co-Nee Lake. The sample from the shallow well in 

cluster GM-6 analyzed during this investigation contained 8 ug/L of naphthalene; 

naphthalene was not detected at this location in 1979. The net effect of this detection is to 

make the plume slightly wider at its downgradient end. Samples collected downgradient of 

GM-6 did not contain naphthalene. In addition, the presence of naphthalene at location 

TR-9, albeit very low (1 ug/L), combined with the concentration of total PAHs at TR-9 (22 

ug/L) and the high concentration of naphthalene detected in MW-2S (4,300 ug/L) on the 

Brightwaters Yard, indicates the presence of a second, smaller plume between the 

Brightwaters Yard and O-Co-Nee Lake. However, this smaller plume is very narrow based 
on the non-detection of naphthalene at locations TR-7 and TR-8. 

The delineation of the downgradient plume based on total PAHs as well as on other 

individual PAHs (Figures 6-11 and 6-12) is very similar to the naphthalene plume. BTEX 

concentrations in the downgradient plume (Figure 6-13) are much more sporadic, but were 

•detected in the shallow well in cluster GM-6. This data, along with the naphthalene data 

for this same well, supports the wider delineation of the downgradient edge of the plume. 

However, the groundwater sample from HP-6, located on the west side of Lawrence Creek, 

did not contain any BTEX or PAH compounds, indicating that the plume has not migrated 

beneath or beyond Lawrence Creek. 

632 Tracer Groundwater Samples 
Tracer probes were used to collect six groundwater samples at six locations 

upgradient of the site and eight groundwater samples from seven locations downgradient of 

the site. Samples from the upgradient locations were analyzed by the laboratory for TCL 

compounds, and samples from the downgradient locations were analyzed by the laboratory 

for BTEX, PAHs, phenol, and cyanide. The analytical results are presented in Tables 6-8 
and 6-9. 
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TABLE 6-8 
LILCO BAYSHORE MOP SITE 

SUMMARY OF TCL ORGANIC COMPOUNDS DETECTED IN UPGRADIENT GROUNDWATER 
SAMPLES COLLECTED IN TRACER RESEARCH PROBES 

JULY 1992 

Sample Number m-13 TR-14 ' milts:- ' TR-17 m^i8 FB-TR 
Sample Depth (feet) 7 7 95 75 75 75 _ — 
Date Sampled 07/29/92 07/29/92 annum 07/29/92 07/29/92 07/29/92 07/29/92 
TCL Semi Volatiles eg/L 
Acenaphthyiene 3 <1 <i <1 <1 <1 <15 
Diethyl Phthalate 1 <1 <i <1 <1 <1 <1.5 
Fluorene 4 <1 <i <1 <1 <1 <15 
Phenanthrene 23 <1 <i <1 <1 <1 <15 
Anthracene 4 <1 <i <1 <1 <1 <15 
Di—n—Butyl Phthalate 2 <1 <i <1 <1 <1 3 
Fluonnthene 7 <1 <i <1 <1 <1 <15 
Pyrene 11 <1 <i <1 <1 <1 <15 
Bemo(a)anthracene 3 <1 <i <1 <1 <1 <15 
Chrysene 3 <1 <i <1 <1 <1 <15 
Bis(2-ethylhexy])phthalate 5 7 14 8 2 15 6 
Di—n—octyl Phthalate <1 32 <i <1 <1 <1 9 
Benzo(b)fluoranthene* 2 <2 <2 <2 <2 <2 <3.0 
Benzo(k)fluoranthene' 2 <2 <2 <2 <2 <2 <3.0 
Benzo(a)pyrene 3 <1 <i <1 <1 <1 <15 
Indeno(l,2^-cd)pyrene 1 <1 <i <1 <1 <1 <15 
Benzo(KllM)perylene 1 <1 <i <1 <1 <1 <15 
Total Semi Volatiles ng/Kg 75 39 14 8 2 15 18 

*Sum of Benzo(k)fluoranthene and Benzo(b)fluoranthene represents total, unable to separate isomeis. 
FB-TR is the field equipment rinsate blank sample. 
NOTE: There were no TCL Volatile Organic Compounds detected. 



TABLE 6-9 
LILCO BAYSHORE MGP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN DOWNGRADIENT GROUNDWATER SAMPLES 
COLLECTED IN TRACER RESEARCH PROBES 

JULY 1992 

Sample Number 1 TR—6 TR^I9» TR-7 TR—8 TR-9 TR—10 TR-ll TR-12 
Sample Depth (feet) I 103 103 10 11 6 7 13 9.5 
Date Sampled 1 07/28/92 07/28/92 07/28/92 07/28/92 07/28/92 07/28/92 07/29/92 07/29/92 
VolatileOrMihlcsJBTE 
Benzene 100 85 <1 <1 <1 <1 2300 <1 
Toluene 360 340 <1 <1 <1 <1 15 <1 
Ethvl Benzene 5300 4900 <1 <1 <1 <1 350 <1 
m+p Xylene 6800 6200 <2 <2 <2 <2 130 <2 
o Xylene 2700 2400 <1 <1 <1 <1 220 <1 
Total BTEX (ne/L) 15260 13925 — 3015.0 — 

Polyndclear Aromatic F ydrocaxbons (PAH) «*/! 
Acenaphthene 9 6 <1 <1 <1 <1 42 <1 
Acenaphthvlene 5 2 <1 <1 1 <1 3 <1 
Anthracene 7 1 <1 <1 2 <1 20 <1 
Benzofalanthracene 4 <1 <1 <1 <1 <1 3 <1 
Benzofalcvrene 2 <1 <1 <1 <1 <1 2 <1 
Benzofblfluoranthene* <1 <1 <1 <1 <1 <1 1** <1 
Benzofklfluoranthene* <1 <1 <1 <1 <1 <1 1** <1 
BenzofehJlpervlene <1 <1 <1 <1 <1 <1 <1 <1 
Chrvsene 5 <1 <1 <1 1 <1 1 <1 
Dibenzofa.hlanthracene <1 <1 <1 <1 <1 <1 <1 <1 
Fluorathene 9 <1 <1 <1 3 <1 6 <1 
Fluorene 10 4 <1 <1 3 <1 16 <1 
Naphthalene 660 730 <1 <1 1 <1 210 <1 
Pyrene 13 <1 <1 <1 2 <1 2 1 
Phenanthrene 22 6 <1 <1 9 <1 21 1 
Indeno(1.23—cdlpyrene <1 <1 <1 <1 <1 <1 <1 <1 
Total PAHs fue/L) 746.0 749.0 — — 22.0 — 328.0 2.0 
Cyanide andphendlim */L 
Cyanide <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Phenols <0.038 <0.037 <0.022 <0.001 <0.012 <0.001 0.27 0.10 

* TR—6 Duplicate 
** Unable to separate isomers, represents sum of benzo(b)fluoranthene andbenzo (k) fluoranthene. 
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Only TCL semivolatile compounds were detected in the samples collected at the 

upgradient locations. Concentrations of total semrvolatiles ranged from 2 ug/L in TR-17 

to 75 ug/L in TR-13. Fluorene was detected in a single sample, TR-13, at a concentration 

of 4 ug/L. Phenanthrene was detected at a concentration of 23 ug/L in TR-13. Pyrenewas 

also detected only in TR-13, at a concentration of 11 ug/L. Bis(2-ethylhexyi)phthalate was 

detected in all samples including the field blank. Naphthalene was not detected in any of 

the samples from the upgradient locations. 

BTEX compounds were detected in three of the eight samples collected at 

downgradient locations. Concentrations of total BTEX ranged from 3,015 ug/L in TR-11 

to 15,260 ug/L in TR-6. PAHs were detected in five of the eight groundwater sample 

. Concentrations of total PAHs ranged from 2 ug/L in TR-12 to 749 ug/L in TR-19 (duplicate 

of TR-6). Fluorene was detected in four of the eight samples, at concentrations that ranged 

from 3 ug/L in TR-9 to 16 ug/L in TR-11. Naphthalene was detected in four of the eight 

samples at concentrations ranging from 1 ug/L in TR-9 to 730 ug/L in TR-19. Pyrene was 

detected in four of the eight samples at concentrations ranging from 1 ug/L in TR-12 to 13 

ug/L in TR-6. Phenanthrene was detected in five of the eight samples, at concentrations 

ranging from 1 ug/L in TR-12 to 22 ug/L in TR-6. Phenol was detected in only one sample, 

TR-11, at a concentration of 0.27 mg/L 

63 3 Hydropunch Groundwater Samples 
.Fourteen groundwater samples were collected using the Hydropunch sampling tool 

at seven locations and were analyzed the laboratory for BTEX compounds, PAHs, cyanide, 

and phenols. The analytical results are given in Table 6-10. BTEX compounds were 

detected in only one sample, HP-IS, at a concentration of 581 ug/L. PAHs were detected 

in four samples, and concentrations ranged from 1 ug/L in HP-5S to 805 ug/L in HP-IS. 

Fluorene was detected in HP-IS at a concentration of 13 ug/L. Naphthalene was also 

detected only in HP-IS, at a concentration of 740 ug/L. Pyrene was detected in four 

samples, at concentrations ranging from 1 ug/L in Hp-3D and HP-5S to 8 ug/L in HP-IS. 

Phenanthrene was detected in three samples; concentrations ranged from 1 ug/L HP-4S to 

19 ug/L in HP-IS. Phenol was detected in HP-IS at a concentration of 0.031 mg/L No 

cyanide was detected in any of the samples. 
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TABLE 6-10 
LILCO BAYSHORE MGP SITE 

SUMMARY OP TARGET COMPOUNDS DETECTED IN HYDROPUNCH GROUNDWATER SAMPLES 
. SEPTEMBER 1992 

Sample Number HP-IS MUNHD;; ' HP-2S HP-2D HP-3S HP-8S* 

B
 i 6. X
 HP-4S HP-4D 

Sample Depth (feet) 85 42 85 42 55 55 435 11 435 
Date Sampled 09/03/92 09/03/92 09/02/92 09/02/92 09/01/92 09/01/92 09/01/92 09/02/92 09/02/92 
V6laUIe:OriiM<aiYBTE X) ue/L : : ; '  

Benzene 16 <1 <1 <1 <1 <1 <1 <1 <1 
Toluene 5 <1 <1 <1 <1 <1 <1 <1 <1 
Ethvl Benzene 160 <1 <1 <1 <1 <1 <1 <1 <1 
m+p Xvlene 180 <2 <2 <2 <2 <2 <2 <2 <2 
o Xvlene 220 <1 <1 <1 <1 <1 <1 <1 <1 
Total BTEX fue/Ll S81.0 — — — — — — — — 

Polynuclear Aromatic 1 [ydrocarbons (PAH) ue/1 L 
Acenaphthene 6 <2 <1 <2 <1 <1 <1 <1 <2 
Acenaphthvlene 5 <2 <1 <2 <1 <1 <1 <1 <2 
Anthracene 6 <2 <1 <2 <1 <1 <1 <1 <2 
Benzofalanthracene 1 <2 <1 <2 <1 <1 <1 <1 <2 
Benzofalpvrene <1 <2 <1 <2 <1 <1 <1 <1 <2 
BenzofblOuoranthene <1 <2 <1 <2 <1 <1 <1 <1 <2 
Benzoflclfluoranthene <1 <2 <1 <2 <1 <1 <1 <1 <2 
Benzole. h,flperylene <1 <2 <1 <2 <1 <1 <1 <1 <2 
Chrvsene 2 <2 <1 <2 <1 <1 <1 <1 <2 
DibenzofaJrianthracene <1 <2 <1 <2 <1 <1 <1 <1 <2 
Fluoranthene 5 <2 <1 <2 <1 <1 <1 1 <2 
Fluorene 13 <2 <1 <2 <1 <1 <1 <1 <2 
Naphthalene 740 <2 <1 <2 <1 <1 <1 <1 <2 
Pvrene 8 <2 <1 <2 <1 <1 1 2 <2 
Phenanthrene 19 <2 <1 <2 <1 <1 <1 1 <2 
Indenofl.23-cd)pvrene <1 <2 <1 <2 <1 <1 <1 <1 <2 
Total PAHs fue/Ll 803.0 4.0 — 

OniidlaidfheBoh m */L 
Cyanide <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Phenols 0.031 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.001 <0.001 

'Duplicate of HP—3S. 



TABLE 6-10 (Continued) 
LILCO BAYSHORE MGP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN HYDROPUNCH GROUNDWATER SAMPLES 
SEPTEMBER 1992 

Sample Number wmmm •MF1-5D :"l: HP-6S HP-6D HP-7D FB-HP TB-IIP 
Sample Depth (feet) 6 433 63 433 423 — — 

Date Sampled 09/10/92 09/10/92 09/04/92 09/04/92 09/10/92 09/10/92 08/19/92 
Volatile OrcihMfBTB Xltw/L 
Benzene <1 <1 <1 <1 <1 <1 <1 
Toluene <1 <1 <1 <1 <1 <1 <1 
Ethvl Benzene <1 <1 <1 <1 <1 <1 <1 
m+p Xylene <2 <2 <2 <2 <2 <2 <2 
o Xylene <1 <1 <1 <1 <1 <1 <1 
Total BTEX fue/L) — 

iHieir Aromatic 1 [ydrocarbon IMHltit/l L 
Acenaphthene <1 <22 <1 <2 <13 <1 
Acenaphthylene <1 <22 <1 <2 <13 <1 
Anthracene <1 <2.2 <1 <2 <13 <1 
Benzofalanthracene <1 <2.2 <1 <2 <13 <1 
Benzo(a)pvrene <1 <22 <1 <2 <13 <1 
Benzofblfludranthene <2 <4.4 <1 <2 <3.0 <2 
Benzofklfluoranthene <2 <4.4 <1 <2 <3.0 <2 
Benzo(e.h.Opervlene <1 <22 <1 <2 <13 <1 
Chrvsene <1 <22 <1 <2 <13 <1 
Dibenzo(a.h)anthracene <1 <22 <1 <2 <13 <1 
Fluoranthene <1 <22 <1 <2 2.0 <1 
Fhiorene <1 <22 <1 <2 <13 <1 
Naphthalene <1 <22 <1 <2 <13 <1 
Pvrene 1 <22 <1 <2 3.0 <1 
Phenanthrene <1 <22 <1 <2 4.0 <1 
Indeno(LL3-cd)pvrene <1 <22 <1 <2 <13 <1 
Total PAHs fue/L) 1.0 — — — 9.0 — 

Cvanlde and Phenols m i/L 
Cyanide <0.02 <032 <0.02 <0.02 <0.02 <0.02 
Phenob <0.001 <0.002*** <0.001 <0.001 <0.001 <0.001 

* Sum of Benzo(b)fluoranthene and Benzo(k)fluoranthene represents total; unable to separate isomers. 
* * 'Sample volume required a dilution for distilation of phenols. 
FB-HP is the field equipment rinsate blank sample. 
TB—HP is the sample cooler trip blank sample analyzed for volatile organics only. 
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MALGOCA1 PIRNIE 
6 J.4 Monitoring Wells 

Groundwater samples were collected from the 17 new monitoring wells installed on 

the T TT.ro and adjacent properties for this investigation. In addition to these new wells, 

groundwater samples were also collected from 21 existing monitoring wells installed for 

previous investigations. A total of 40 samples were collected for chemical analysis from the 

38 wells. Samples from nine wells were analyzed for full VOCs and semxvolatiles and the 

remainder were analyzed for target BTEX and PAH compounds. The analytical results are 

presented in Table 6-11. Additionally, two groundwater samples were submitted for the full 

TCL/TAL analyses and the results are shown on Table 6-12. 

Volatile organic compounds were detected in 18 samples. Concentrations of total 

volatiles ranged from 7 ug/L in GM-7I to 161,000 ug/L in MW-2S. As observed in the soil 

samples, the VOCs detected in the samples analyzed for TCL volatiles detected primarily 

BTEX compounds. The major exceptions to this were a detection of carbon disulfide at 70 

ug/L in MW-6D and 1,2-dichloroethane at 130 ug/L in MW-7S. 

Semivolatile organics, including PAHs, were detected in 21 samples. Concentrations 

of total semivolatiles ranged from 2 ug/L in GM-7S to 22,729 ug/L in MW-7D. Fluorene 

was detected in 17 samples, at concentrations that ranged from 3 ug/L in GM-6S to 1,100 

ug/L in MW-7D. Naphthalene was detected in 18 of the samples, ranging in concentration 

from 8 ug/L in Gm-6S to 11,000 ug/L in MW-7D. Pyrene was detected in 12 samples; 

concentrations ranged from 1 ug/L in MW-6D to L300 ug/L in MW-7D. Phenanthrene, 

detected in 18 samples, ranged in concentration from 2 ug/L in MW-3S to 4,200 ug/L in 

MW-7D. 

6.4 SEDIMENT 

The five sediment samples collected in Lawrence Lake and Lawrence Creek were 

analyzed in the field for conductivity, pH, dissolved oxygen, temperature and salinity, and 

were also sent for laboratory analysis for BTEX, PAHs, cyanide, and phenols. The 

analytical results are presented in Table 6-13. BTEX compounds were not detected in any 

of the samples. Very low concentrations of PAHs were detected in two samples; 0.86 mg/kg 

in SD-2 and 5.58 mg/kg in SIM. Cyanide and phenols were not detected in any of the 

sediment samples. Conductivity, pH, temperature and salinity were all within the normal 

range expected for this area. 

6-13 leotMGP 

Mated oa Recycled Paper 



TABLB6-1! 
LILCO BAYSHORB MOP S1TB 

SUMMARY OF COMPOUNDS DETECTED IN MONITORING WBLL GROUNDWATER SAMPLES 
SEPTBMBBR 1992 

SambleNnmbef •:»MW~1S MW-1D MW—2S MW*2D •: MW-3S MW-3D MW-4S : MW-4D MW-5S MW~5D Screen Interval 4-14 35-45 2-12 35-45 3-13 35-45 4-14 35-45 4-14 35.5-45.5 Date Samoled 0*15/92 0*15/92 0*15/92 0*15/92 0*15/92 0*15/92 0*15/92 0*15/92 09/15/92 09/15/92 
Volatile Orcaalca aa/L 
Carbon Dbulfide HA NA NA NA <1 <1 <5 <1 <5 <1 
1.1- Dichlorocthene NA NA NA NA <1 <1 <5 5 <5 <1 
1.1-Dich loroe thane NA NA NA NA <1 <1 <5 13 <5 1 1.2-Dichtoroe thane NA NA NA NA <1 <1 <5 <1 <5 <1 
1.1.1-Trichloroethane NA NA NA NA <1 <1 <5 19 <5 1 TVichloroethene NA NA NA NA <1 <1 <5 1 <5 4 Benzene <1 <1 15000 <1 3 <1 73 <1 180 2 Tbtuene <1 <1 110000 <1 10 <1 490 1 6100 32 Ethvl Benzene <» <1 8700 <1 28 <1 4900 <1 3300 <1 Slvrene NA NA NA NA <1 <1 <5 <1 <5 13 m+n Xylene <2 <2 19000 <2 150 <2 6500 93 5000 150 o Xvlene <1 <1 8300 <1 170 <1 3500 53 2600 69 
Semi Volatile Ornatea aifh 
Aeenanhthene <1 <1 <10 <1 <1 <1 450 46 200 54 Aeenanhthvlene <1 <1 <10 <1 1 <1 230 4 180 420 Anthracene <1 <1 <10 <1 <1 <1 400 11 200 100 Benzofalanthracene <1 <t <10 <1 <1 <1 240 1 150 54 Benzofalovrene <1 <1 <10 <1 <1 <1 150 1 97 35 Benzofblfluoranthene* <1 <1 <10 <1 <1 <1 85 <1 65 18 Benzoflrtnuoranthene* <1 <1 <10 <1 <1 <1 85 <1 65 18 Benzof thjloervlene <1 <1 <10 <1 <1 <1 55 <1 32 <10 Bistt-ethvIhexvllDtithalate NA NA NA NA 3 3 11 <1 <10 19 Chrnene <1 <1 <10 <1 <1 <1 200 1 150 50 Dibenzofajitanthracene <1 <1 <10 <1 <1 <1 24 <1 <10 <10 Dibenzofaran NA NA NA NA <1 <1 <10 2 <10 19 DietM Phthalate NA NA NA NA <1 <1 <10 3 <10 <10 Di-n-Butvl Phthalate NA NA NA NA <1 <1 <10 1 <10 <10 Di-n-octvl Phthalate NA NA NA NA <1 <1 <10 6 <10 <10 Fhioranthene <1 <1 <10 <1 <1 <1 590 10 260 94 Fluorene <1 <1 <10 <1 <1 <1 430 35 280 230 Naohthalene <1 <1 4300 <1 600 <1 2100 <1 2000 1800 2-Methvinanhthalene NA NA NA NA 16 <1 830 5 910 910 Pnene <1 <1 <10 <1 1 <1 340 12 360 150 Phenanthrene <1 <1 <10 <1 2 <1 1500 29 540 — ^ 

330 IndenofUJ-cdlpyrene <1 <1 <10 <1 <1 <1 44 <1 25 10 vnaioe: mo raeaota n vu 
CVantde <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <002 Pbenob <0.001 <0.001 0.28 <0.001 0.005 <0.001 0.046 <0.001 0.042 0010 NA-t-om pound wai not analyzed Cor. 

* Sum of Benzo(b)fluoranthene and Benzo(k)fluoranthene repreaenla total, unable to aeparate bomen. 



TABLB 6-11 (Continued) 
LI LOO BAYSHORB MGP SITB 

SUMMARY OF COMPOUNDS DBTBCTBD IN MONITORING WHLL GROUNDWATER SAMPLES 
SBPTBMBBR 1992 

SatnoleNacaber MW-6S MW~US* MW-6D ••MWS7S MW-7D MW-8S MW*-10S* MW-8D MW-9S FB-GWl 
Screen Interval 6.25-16.2J 6.25-16.25 35.08-43.0S 2-12 35-45 35-45 4-14 
Date Samtrfed 09/17/92 09/17/92 09/17/92 0*17/92 09/17/92 09/16/92 09/16/92 09/16/92 09/17/92 09/16/92 
volatile ornaaicenat/L 
Carbon Disulfide <5 <5 70 <3 <30 NA NA NA NA <1 
1.1 -Dichloroetheiie <5 <? <1 <5 <30 NA NA NA NA <1 
1.1-Dichlorocthane J <5 1 <3 <30 NA NA NA NA <1 
U-Diehloroethane <5 33 <1 130 <30 NA NA NA NA <1 
1.1.1 -IHchkmetliaiie 5 <5 1 <5 <50 NA NA NA NA < |  
THchloroethene <5 <5 <1 <5 <50 NA NA NA NA <1 
Benzene 1700 1600 <1 7000 230 960 860 44 <1 <1 
IMuene 160 14Q 23 1100 70 1300 1300 280 <1 <1 
Ethvl Benzene 1600 1400 8 1700 370 7300 6100 1600 <1 <1 
Stvrene <5 <5 43 220 <30 NA NA NA NA <1 
m-t-nXviene 3300 2600 87 2200 430 6600 3300 1600 <2 <2 
oXvlene 1900 1300 46 1300 220 3400 2800 760 <1 <1 
BemlVolatile Crannies 
Acenaohthene 37 35 2 120 1200 <10 <10 21 <1 <1.5 
Aoenanhthvlene 48 44 24 370 680 19 16 8 <1 <1.5 
Anthracene 13 |3 1 690 620 <10 <10 11 <1 <1.5 
Benzofaianthracene 76 67 <1 320 420 <10 <10 3 <1 <1.5 
Benzofatrmene 43 36 <1 230 300 <10 <10 2 <1 <1.5 
Benzo/blfluoranthene* 24 20 <1 120 140 <10 <10 1 <1 <1.5 
Bcnzofktfluorantbene* 24 20 <1 120 140 <10 <10 1 <1 <1.5 
BcnzofaJiJtoervlene 13 10 <1 110 130 <10 <10 <1 <1 <1.5 
Bisa-ethvlhMvnohthalatc 13 <10 <10 <20 NA NA NA NA 8.8 Chrvsene 83 69 <1 330 400 <10 <10 3 <1 <1.5 
DibcnzofaJilanthracene <10 <10 <1 <10 69 <10 <10 <1 <1 <15 Dibenzofuran 31 29 <1 230 130 NA NA NA NA <1.5 Diethyl Phthalate <10 <10 <1 <10 <20 NA NA NA NA <1.5 
Di-n-Butvl Phthalate <10 <10 1 <10 <20 NA NA NA NA 2.0 Di-n-octvl Phthalate <10 <10 <1 <10 <20 NA NA NA NA 80 Plnoranthene l« 1 720 900 <10 <10 13 <1 <1 5 Flootene 26 26 6 190 1100 15 13 19 <1 <1 5 2-MethvlnaDhthalene 770 770 39 1300 5000 NA NA NA NA <1J Nanhthalene 1800 1900 250 3000 11000 3100 3200 430 <1 <1 5 Pvrene V 19 1 120 1300 <10 17 9 <1 <1 5 Phenanthrene 44 43 7 350 4200 15 16 33 <1 <1 5 Indeno/OJ-cdtovrene 11 9 <1 <10 110 <10 <10 <1 <1 <1 5 Cyanide and Phenols m«/Ke 
Cvanide <0.02 <0.02 <0.02 <0.02 <0.02 0.08 0.10 <0.02 <0.02 <002 Phenols 0.18 0.20 0.010 0.32 0,029 0.060 0.12 0.015 0.004 <0.001 NA-Gompound was not analyzed for. 
FB-GWl la a field equipment rinsate blank sample. 
*Sum of Benzo(b)fluorantliene and Benzo(k)fluoranlliene represents total, unable to separate isomers. 
"Duplicate of MW-6S 



TABLE 6-11 (Continued) 
LI LOO BAYSHORB MOP SITE 

SUMMARY OF COMPOUNDS DETECTED IN MONITORINO WELL GROUNDWATER SAMPLBS 
SEPTEMBER 1992 

SimrieNumbef ' GM-2AS GM-2AI GI1«£A0 GM^3S OM-3I GM-3D OM-T-5S OM--5I GM-5D FB-OW2 
Screen Inteival 8.91-23.91 35.24-50.24 59.8-74.9 6.78-21.78 30.03-4503 53.18-68.18 5.10-2010 35.05-48.05 60.95 -75.95 
Date Sampled 0*16/92 0*16/92 0*16/92 0*18/92 0*18/92 0*18/92 0*18/92 0*18/92 0*18/92 0*18/92 
VolatileOrtanic*ea/L ./ 
Benzene <1 <1 <1 27 7 <1 <1 <1 <1 <1 
lUuene <1 <1 <1 <1 <1 15 <1 <1 <1 <1 
Elhvl Benzene <1 <1 <1 <1 <1 25 <1 <1 <1 <1 
m+oXvtenc <2 <2 <2 4 <2 50 <2 <2 <2 <2 
o Xvlene <i <1 <1 10 <1 85 <1 • <1 <1 <1 

Acenanhthene <1 <1 <1 19 2 9 7 <1 <1 <1 
Acenanhthviene <1 <1 <1 51 19 38 42 <1 <1 <1 
Anthracene <1 <1 <1 3 1 <1 <1 <1 <1 <1 
Benzolalanlhracene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Benzalatovrene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Benzofbtiluoranthene* <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Benzolklfluoranthcne* <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
BenzolsJi JtDervlene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Chmene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
DibenzolaJitanthracene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Fluoranthene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Fluorene <1 <1 <t 16 6 10 12 <1 <1 <1 
Nanhthalene <1 <1 <1 92 320 600 580 <1 <1 <1 
Pvrene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Phenanthrene <1 <1 <1 15 2 4 8 <1 <1 <1 
IndenollA3-cdlDvrene <1 <1 <t <1 <1 <1 <1 <1 <1 <1 
CSinWle;airf'Pb«n:nli:«'ii/Rk 
Cyanide <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <002 <0.02 <0.02 <0.02 
Phenob <0001 <0.001 0.009 0.020 <0.001 <0.001 0.011 <0.001 <0.001 <0.001 

* Sam of Bcnzo(b)fluoranthene and Benzo(k)Quor*mhenc repreienU loul, unable lo teparate uomeri. 
FB-GW2 li a field equipment riasate blank aample. 



1ADLU O--11 (UMiiaeea) 
LI LOO BAYSHORB MOP SITB 

SUMMARY OP COMPOUNDS DBTBCTBD IN MONITORINO WELL GROUNDWATER SAMPLES 
SBPTBMBBR 1992 

SamtdoNimbet 0M-6S JlMzfflL OM-«D GMW7S OM-7I 0M—7P OM~8S OM-81 Screen Internal 8.97-23.97 35.4-5Q4 80.05-75 j05 9.75-24.75 29.6-44.6 50.3-65.3 6.35-21.35 29.95-44.95 Pile Sampled 
Volatile Oftanleena/L 

W18/92 (W18/V2 09/18/92 09/17/92 09/17/92 Qy 17/92 0yi7/92 09/17/92 0yi7/92 09/17/92 
Benzene 
Tbtaene 
Elhvl Benzene 14 

_<i 
_<i 
_<1 

<1 
<1 

_<1 

<1 
<1 

_<1 

<1 
<1 

-<i 

<1 
J<i 
<1 

<1 
<1 
<1 

<1 
_<i 
<1 
<1 
<2 
<1 

m+p Xylene 
o Xylene 

<2 <2 
SeialVoUtiioOreanfcipt/t. 

17 
<2 <2 

<1 <1 
<2 

<1 <1 
<2 

^<1 
Aceniphlhene < 1  <1 J<1 <1 <1 

<2 
<1 

_<i 
<2 
<1 

_<i 
<1 Ace naphthvlenc _<i <1 <1 <1 

<1 
<1 
<1 Anthracene 

Bcnzo/a3anlhraoenc 
_<i <1 

Benzo/alpyrenc _£i <1 
Benzoflrtfluoranthene* 

<1 
<1 
<1 <1 

_<1 <1 <1 
<1 

<1 _<1 <1 
_<1 

_<1 <1 <1 
<1 <1 

_<i <1 -<I 
_<1 

<1 
<1 
<1 

<1 
_<i 
<1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

Bcnzo/kHluoranlhcne* 
Benzo/aJiJlpervlenc 

_<1 
_<1 

_<i <1 <1 
<1 

<1 
<1 

<1 
_<I 

<1 
<1 _<i <1 

_<i 
<1 
<1 Chrwene 

Dibenzo/ajilanthraoenc 
<1 
<1 

-<I 
_<1 

<1 <1 _<i <1 
<1 
<1 

<1 <1 
<1 
<1 Flnorenlhene 

Fluorene 
<1 <1 <1 

<1 
<1 

_<1 
<1 

N.pt.'h.'.-. 

Pvrene <1 
_<i 

_<1 
<1 
<1 

<1 <1 
_<! 

_<I _<i <1 
_<1 

_<I 
<1 <1 

<1 <1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 _<i _<i < 1  <1 <1 ,^.1-cdl pvrene 

Craafate aadPlteaola ma/E« 
_<l _<1 _<1 <1 < 1  <1 < 1  <1 

Cyanide <0X12 <0.021 <0.02 
... — ..... 0X1151 <0.0011 <0,0011 <0.ooi| <00011 

Sum Of Benzo(b)nuoranUiene and Benzo(k)fluorambene repretenU total, !•«». to icparate (somen. 

<0.021 <0.021 <0.01 
<0.001 

<0.021 <0.02 
0.0091 

<0.021 <0.02 

FB-GW3 li a field equipment riniate blank sample. 
<0.001 

VJ l®C 
S, 

k 



TAB LB 6-11 (Coatiaaed) 
LI LOO BAYSHORB MOP SITE 

SUMMARY OP COMPOUNDS DBTBCTBD IN MON1TORINO WELL GROUNDWATER SAMPLES 
SEPTEMBER 1992 

SamMb Niaber GM-9S roM-PI Mi-GMsiiOD mmmti TB-OW2 
Screen Interval 4.7-19.7 28.7-43.7 4835-63.33 
Date Samnled 09/16/92 0906/92 09/16/92 09/16/92 09/16/92 i

 1
 

0
 £ 1
 

i M A
 
. 

Benzene <1 <1 <1 <1 <1 
Toluene <1 <1 <1 <1 <1 
Ethvl Benzene <1 <1 <1 <1 <1 
m+oXvtene <2 <2 <2 <2 <2 
o Xvlene <1 <» <1 <1 <1 
TotaISemlVol*tll<.Or««l«««^L 
Acenachthene <1 <1 <1 
Acenaohthvtene <1 <1 <1 
Anthracene <1 <1 <1 
Benzofalanlhracene <1 <1 <1 
Benzo/atcvrene <1 <1 <1 
BenzofbMluorantheite* <1 <1 <1 
Senzofklfluoranthene* <1 <1 <1 
Benzot sJUloervlene <1 <1 <1 
Chmene <1 <1 <1 
Dibcnzofajitanthracene <1 <1 <1 
Fhtoranthene <1 <1 <1 
Fluorene <1 <1 <1 
Nanhthalene <1 <1 <1 
PVrene <1 <1 <1 
Fhenanthrene <1 <1 <1 
IndenaflJJ-cdtoRene <1 <1 <1 
C^ald«:Aad:Ph«»<da^iia/Ka 
Cvanide <0.02 <0.02 <002 
Phenols <0001 <0.001 0.005 
• Sum of Benzo(b)fluorantheiie and Beozo(k)fluarantheDe represent! loud, unable to separate bomers. 
IB -GW1 and TB-GW2 are the (ample cooler trip blank sample*, analyzed (or volatile organic* only. 
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TABLE 6-12 
LILCO BAYSHORE MGP SITE 

SUMMARY OF FULL TCL/TAL COMPOUNDS DETECTED IN GROUNDWATER SAMPLES 

Sample Number MW-4S MW-7S FB-GW1 
Sample Deoth 
Date Sampled 09/18/92 09/17/92 09/16/92 
TCL Volatile Oreanies ac/L 
12 Dichloroethane <5 130 <1 
Benzene 73 7000 <1 
Toluene 490 1100 <1 
Ethvl Benzene 4900 1700 <1 
Stvrene <5 220 <1 
m+p Xylene 6500 2200 <2 
o Xylene 3500 1300 <1 
TCL Semi Volatile OrjtanieauJC/L 
Naphthalene 2100 3000 <1.5 
2-Methvlnaphthalene 830 1300 <13 
Acenaphthvlene 230 370 <15 
Acenaphthene 450 120 <1.5 
Dibenzofuran <10 230 <13 
Fluorene 430 190 <1.5 
Phenanthrene 1500 350 <15 
Anthracene 400 690 <1.5 
Di-n—Butvi Phthalate <10 <10 2.0 
Fluoranthene 590 720 <1.5 
Pvrene 340 120 <1.5 
Benzol al anthracene 240 320 <1.5 
Chrvsene 200 330 <13 
Bis 12-ethvthexvD phthalate 11 <10 8.8 
Di-n-octvl Phthalate <10 <10 8.0 
Benzolblfluoranthene* 85 120 <13 
Benzolklfluoranthene* 85 120 <13 
Benzol alpvrene 150 250 <13 
Indeno! 12 .3-cd)pvrene 44 <10 <13 
Dibenzo 1 aji) anthracene 24 <10 <13 
Benzol e.hu1oervlene 55 NO <13 

* Sum of Benzo(b)fluoranthene and Benzo(k)fhioranthene represents total, unable to separate isomers. 



Ref. S .P. »3<0f 1+^ 

TABLE 6—12 (Continoed) 
LILCO BAYSHORE MGP SITE 

SUMMARY OF FULL TCL/TAL COMPOUNDS DETECTED IN GROUNDWATER SAMPLES 

Sample Number MW-4S MW-7S FB-GW1 
Sample Depth /feetl 
Date Sampled 09/18/92 09/17/92 09/16/92 
Date Analyzed 
TALMetalsYmx/LI 
Aluminum 9.9 18 <020 
Arsenic <0.002 0.029 <0.002 
Barium - 0.07 023 <0.05 
Beryllium <0.001 0.001 <0.001 
Calcium 23 200 030 
Chromium <0.02 0.04 <0X05 
Copper 0.03 0X8 <0.02 
Iron 38 40 <0.05 
Lead 0.028 0.16 <0.005 
Magnesium 8.0 14 <0.05 
Manganese 033 0.46 <0.02 
Mercury <0X01 0.0012 <0.00025 
Potassium 2.7 9.6 <030 
Silver 0.0025 <0.001 <0X01 
Sodium 53 13 <020 
Zinc 024 0.49 <0.02 

4 Methvlphenol (v—cresoll <10 33 <13 
2.4—Dimethvlphenol <10 91 <13 



Ref. 3, p. '3S-6f /<f5 

TABLE 6-13 
LILCO BAYSHORE MGP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN SEDIMENT SAMPLES 
SEPTEMBER 1992 

Sample Number SD-1 SD-2 SD-3 SD-S** SD-4 FB-SD 
Date Samoled 09/16/92 09/16/92 09/16/92 09/16/92 09/16/92 09/16/92 
Volatile Oreanics (BTE XYmg/Kr ::v 

Benzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 
Toluene <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 
Ethvl Benzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 
m+o Xylene <0.010 <0.010 <0.010 <0.010 <0.010 <0.002 
o Xylene <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 
Total BTEX fme/Kc) 
PolynuclearAromaticL ydrocarbons (PAH) mt/Kz. 
Acenaohthene <0.1 <0.1 <0.1 <0.1 <0.1 <0.001 
Acenaphthviene <0.1 <0.1 <0.1 <0.1 <0.1 <0.001 
Anthracene 021 <0.1 <0.1 <0.1 <0.1 <0.001 
Benzofalanthracene 0.41 0.06J <0.1 <0.1 <0.1 <0.001 
Benzofalpvrene 036 0.07J <0.1 <0.1 <0.1 <0.001 
Benzofblfluoranthene* 0.45 0.10 <0.1 <0.1 <0.1 <0.001 
Benzoflrtfluoranthene* 0.45 0.10 <0.1 <0.1 <0.1 <0.001 
Benzof z.hHpervlene 0.09J 0.06J <0.1 <0.1 <0.1 <0.001 
Chrvsene 030 0.1 <0.1 <0.1 <0.1 <0.001 
Dibenzofa.hlanthracene <0.1 <0.1 <0.1 <0.1 <0.1 <0.001 
Fluoranthene 12 0.13 <0.1 <0.1 <0.1 <0.001 
Fluorene <0.1 <0.1 <0.1 <0.1 <0.1 <0.001 
Naphthalene <0.1 <0.1 <0.1 <0.1 <0.1 <0.001 
Pyrene 1.0 0.13 <0.1 <0.1 <0.1 <0.001 
Phenanthrene 0.80 0.07J <0.1 <0.1 <0.1 <0.001 
Indeno/1.23-cd}pvrene 0.11 0.04J <0.1 <0.1 <0.1 <0.001 
Total PAHs fme/Krl 538 0.86 — — — 

Cyanide and Phenolsm iiiii mmmm 
Cyanide <2 <2 <2 <2 <2 <0.02 
Phenols <0.1 <0.1 <0.1 <0.1 <0.1 <0.001 
Field Measurements 
Conductivity fumhosl 235 210 33000 NA 33000 NA 
oH fS.U.l 7 2 7.9 12 NA 8.0 NA 
Temperature fO 27 243 735 NA 24 NA 
Salinity fppt) 0 0 213 NA 21 NA 
FB-SD is the field equipment rinsate >lank samp! e. 
* Sum of Benzo(b)fiuoraathene and Benzo(k)fluoranthene represents total, unable to separate isomers. 
J - Detected below quantification limit. 
* 'Duplicate of SD-3 
NA - Not Analyzed for 
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In general, the sediments are relatively clean. The only PAHs were detected in 

Lawrence Lake which is predominantly a fresh water body recharged by urban runoff. Of 

the PAHs detected, naphthalene and fluorene (indicative of the MGP plume) were 

noticeably absent. The low concentrations of other PAHs detected can be attributed to 

urban runoff, oil discharges from motor boats and other urban activities. 

&5 AIR 

Upwind (As-Bn) and downwind (As-Bs) air samples were collected throughout a day 

when no on-site activities were taking place to represent background conditions. These 

same locations were sampled during excavation activities to allow an assessment of off-site 

migration of air borne contaminants which might be generated during remedial actions. 

During the excavation of test pit 22 (located in the most highly contaminated soil area of 

the Bayshore property), long-term composite air samples were collected to assess the 

potential impact to on-site workers directly exposed to air emissions during excavation or 

other remedial activities. The analytical results of this study are shown in Table 6-14: 

Eight VOCs were detected during the sampling study. No VOCs were detected in 

background samples collected prior to excavation activities. During excavation no VOCs 

were detected at the sampling location AS-S. Freon 113 was the only VOC detected at 

sampling location AS-N, but it was not detected anywhere else. Benzene, toluene, 

ethylbenzene, and xylene were detected at three feet above ground level at sampling location 

AS-P (directly adjacent to test pit 22), ranging in concentration from 8.5 parts per billion 

(ppb) for toluene to 44 ppb for benzene. An additional grab (instantaneous) sample was 

collected from freshly excavated soil from test pit 22. This sample contained the same four 

compounds found as AS-P in addition to three other VOCs. Concentrations in the grab 

sample ranged from 140 to 18,000 ppb. 

Eight PAHs were detected during the sampling study. Five of these eight PAHs 

were detected prior to excavation activities. PAHs were detected at all sampling locations 

with the highest concentrations occurring at AS-P (directly adjacent to test pit 22). The 

highest concentration reported at this location was naphthalene at 10 micrograms per cubic 

meter (ug/m3). Total PAHs at sampling locations AS-S and AS-N were approximately 25% 

higher on the day of excavation than in the background samples collected the day before. 
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TABLE 6-14 
LILCO BAYSHORE MGP SITE 

SUMMARY OF TARGET COMPOUNDS DETECTED IN AIR SAMPLES 

Sample Type BiiiJiicks found During Excavation Grab (e) 
Sample Number AS-BN AS-BS AS-N AS-S AS-P(b) AS-G 
Date Sampled 07/27/92 07/27/92 07/28/92 07/28/92 07/28/92 07/28/92 
VotattteOitaiidiCbi^ —Hour Composite 
Benzene ND ND ND ND 44 14000 
Toluene ND ND ND ND 8.5 140 
Ethyl Benzene ND ND ND ND 40 18000 
Xylenes ND ND ND ND 23 15000 
Freon 113 (d) ND ND 10 ND ND ND 
4—Ethyltoluene ND ND ND ND ND 4700 
13iS—Trimethylbenzene ND ND ND ND ND 610 
1,2,4-Trimethylbenzene ND ND ND ND ND 1400 
Total VOCs ND ND 10 , ND 1153 53850 
Pofynvclear Aromatic Hydrocarbons fi >g/m3) (a) 24—Hour Comix site 
Naphthalene 0.209 0214 0256 0278 10.003 NA 
2-Methylnaphthalene 0.075 0.077 0.097 0.13 4.127 NA 
Acenaphthene 0.009(J) 0.013(1) 0.011(J) 0.018(1) ND NA 
Fluoranthene 0.011(J) 0.012fJ) 0.011 (J) 0.016m 0.152 NA 
Phenanthrene 0.018(J) 0.020(J) 0.023(J) o.o.iom 0.152 NA 
Flouranthene ND ND 0.004(J) 0.004(1) 0.009(J) NA 
Anthracene ND ND ND ND 0.012(J) NA 
Pyrene ND ND 0.006(J) ND ND NA 
Total PAHs 0322 0336 0.408 0.476 14.455 NA 

(a) The compounds listed here are only those VOCs and PAHs that were detected at one or more of the above sampling locations. 
A fidl list of the VOCs analyzed for and the detection limits for VOCs and PAHs can be found in the laboratory report. 

(b) AS-P was a composite sample collected at TP-22, which remained open during the sampling period. 
(c) AS-G was a grab (Instantaneous) sample, collected off freshly excavated soil from TP-22 and analyzed for VOCs only. 
(d) Freon 113 synonym is (1,1,2-Trichloro- 122-Tfifluoroethane). 
(J) The compound was detected but the amount was below the quantitation limit. Reported concentrations should be considered an estimate. 
ND — Not Detected 
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Overall air quality during no activity periods is not impacted by emissions from the 

site. However, during excavation BTEX, other VOCs and PAHs were released into the air 

adjacent to the test pit. The concentrations related to on-site worker exposure, the 

Threshold Limit Value (TLV) for either Time Weighted Average (TWA) or Short Term 

Exposure Limit (STEL) is further discussed in the Risk Assessment Report. 

BTEX and other VOCs attributable to site conditions were not detected at the 

properly boundaries during excavation. PAHs were detected before excavation activity as 

well as during excavation and may be considered ubiquitous to this area. Overall, air 

emissions during excavation do not appear to impact off-site areas. Further discussion of 

the effect of air emissions is included in the Risk Assessment report. 

6.6 DATA VALIDATION RESULTS 

The soil and groundwater data for the LELCO Bayshore field investigation have been 

reviewed for accuracy, precision and overall validity to assure that the data is of usable 

quality. Samples were analyzed for volatile organic compounds, semivolatile organic 

compounds, pesticides, PCBs, TAL metals, cyanide, phenols, and total organic carbon. Data 

and QA/QC deliverables were reviewed for compliance with holding times, lab and field 

blank concentrations, duplicates, reference standards, and spike recoveries specified in the 

analytical methods used. Data on surrogate recoveries were also provided for volatile and 

semivolatile compounds. Some sample analyses included library searches for volatile and 

semivolatile compounds; review of these data included a check of the GC chromatograms 

and MS spectra provided. The QA/QC documentation indicates that the overall quality of 

the data is acceptable, and that they can be used for the purposes intended. Each class of 

parameter is discussed below. 

6.6.1 Volatile Organic Compounds 
Volatile samples were analyzed within the holding times specified in the work plan, 

and the blanks indicated no contamination of samples. Standard and spike recoveries were 

within acceptable ranges. Percent differences for duplicate analyses were generally less than 

30%, indicating acceptable precision. Surrogate recoveries were generally within the 

specified limits for the methods, with only isolated high or low values found. 
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v-v;.' 6.63 Semivolatile Organic Compounds 

Semivolatile samples were extracted and analyzed within the specified holding times, 

and the blanks indicated no secondary contamination of samples. Duplicates, standards, and 

spike recoveries were within acceptable ranges. Generally, surrogate recoveries were within 

the limits for the method. However, the surrogates were diluted from the samples listed in 

Table 6-15 due to the presence of high concentrations of one or more semivolatile 

compounds in each of the samples. This dilution, which is standard laboratory practice, is 

necessary to obtain accurate analyses in the presence of high concentrations of contami

nants. Low or missing surrogates would indicate a possible low bias in samples containing 

low concentrations of semivolatile compounds. However, since the analyses indicated high 

• concentrations of contaminants even after the dilution, the data are still usable for 

delineation of contamination. 

6.63 Pesticides/PCBs 
Sample analyses for pesticides and PCBs met the specified holding times and blanks 

^ indicated no secondary contamination. Standard and spike recoveries were within 

acceptable limits, as were percent differences for duplicate analyses. 

6.6.4 Phenols 

Sample analyses for phenols met the indicated holding times, and blanks indicated 

no secondary contamination. Recoveries of standards and spikes were within acceptable 

limits. Duplicate analyses were within acceptable ranges. 

6.63 Inorganics 
All metals and cyanide analyses were performed within the specified holding time. 

Blanks indicated no secondary contamination, and recoveries of standards and spikes were 

within acceptable limits. Duplicates indicated acceptable precision. 
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TABLE 6-15 

ULCO BAYSHORE MGP SITE 
DATA VALIDATION - SURROGATE DILUTIONS 

FOR ACID EXTRACTABLE ANALYSES: 

MW-5D 
MW-5S 
MW-4S 

FOR BASE/NEUTRAL EXTRACTABLE ANALYSES: 

CS-3 TP-16 
MW-2S TP-16A 
MW-8S TP-12 
MW-10S TP-4 
MW-7D SB-14 
MW-7S SB-13 
MW-6D SB-11 
MW-6S SB-12 
MW-11S SB-25 
TP-23 SB-8 J 
TP-14 SB-19 | 
TP-14A SB-24 | 
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7.0 FATE AND TRANSPORT OF CONTAMINANTS 

Although the typical suite of compounds expected from a manufactured gas plant 

were found on the LJLCO site, only a few of these compounds were detected in the 

downgradient area. Most of the compounds, primarily the PAHs, would not be expected 

to migrate from the site given their chemical characteristics. However, naphthalene in 

particular was detected consistently at certain downgradient locations. An examination of 

the factors affecting the fate and transport of the compounds of concern at the LELCO site 

helps explain their distribution as well as the development and composition of the 

downgradient plume. 

7.1 FATE AND TRANSPORT FACTORS 

The transport and ultimate fate of an organic contaminant in the environment are 

controlled by several factors, some of which are due to the chemical properties of the 

compound and some of which are due to the physical and chemical conditions in the 

formation through which the contaminated groundwater is moving. Compound specific 

factors which influence fate and transport include solubility in water, volatility, specific 

jp-avity, and organic carbon/water partition coefficient, which is a measure of the 

compound's tendency to adsorb to organic carbon relative to its tendency to dissolve in 

water. Site specific or formation specific factors which can influence the fate and transport 

of a compound include the organic carbon content of the soQ, the distribution coefficient 

for the compound and the soil at the site, the average soil particle size, the presence or 

absence of cover material, and the amount of precipitation. 

Other physical and chemical processes that may take place in the environment and 

affect the transport of a contaminant include hydrolysis, oxidation-reduction, volatilization, 

biodegradation, and adsorption. Several researchers (Mehran and Olson, 1990; McCarthy 

et aL, 1981) have reviewed the chemical parameters and processes in detail, and have 

concluded that biodegradation and adsorption processes are the major reactions in 

controlling the transport and fate of organic chemicals in groundwater. 
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7.1.1 Adsorption 
The adsorption of an organic compound onto the soil surfaces in a formation is of 

major importance in determining the rate of movement of that compound through the 

groundwater. A compound that is strongly adsorbed onto the surface of the soil matrix will 

not migrate as quickly as a compound that is not strongly adsorbed. A distribution 

coefficient, K* has been defined as the ratio between the mass of solute adsorbed onto the 

solid matrix to the concentration of the solute in solution. K* is proportional to the fraction 

of organic carbon in the matrix, the solubility of the compound in water, and to the organic 

carbon/water partition coefficient. It is given by the following equation: 

K* • Koe x foe 

where: 

K„ = the organic carbon partition coefficient 
foe = the fraction of organic carbon in the solid matrix 

It is possible to define a retardation factor, R, which describes the retardation of 

movement of the organic compound through the matrix relative to the movement of water. 

R is given by: 

R = 1 + pKtf/n = v/ve 

where: p = the bulk density of the solid matrix 
n = the effective porosity 
v = the average linear pore water velocity 
v„ a the average velocity of the retarded compound 

Table 7-1 presents initial retardation factors, flow rates and calculated travel times 

in the shallow zone for several parameters of concern at the Bayshore MGP site. These 

have been calculated using a bulk density of 1.80 (Brady, 1974) and an effective porosity of 

025 (Fetter, 1980), which are reasonable values for the type of deposits at the LDXO site. 

Analyses for TOO in soil yielded an average foe of 1.85 x 10*. Contaminant velocities and 

times to travel 100 feet were calculated for velocities of 0.02 ft/day and 025 ft/day, which 

are the range of values calculated from the results of permeability tests conducted during 

the site investigation. For a groundwater velocity of 0.02 ft/day, the calculated time to 

travel 100 feet ranged from 16.7 years for acenaphthene to 44,743 years for chiysene. At 
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TABLE 7-1 

RETARDATION FACTORS AND CALCULATED VELOCITIES 
OF GROUNDWATER CONTAMINANTS 

Panuneten logK^ *.1 R 
Vc, for V = 0.02 

ftMay 
Travel Time 

per 100 
feet (yr) 

Vc, for V - 0.25 
ft/day 

Travel Time 
per 100 

Beaxeoe 139 0.14 231 9.95 a 10* 273 0.12 220 
Ethylbemene 230 029 3.09 6.47 x 10* 424 0.06 339 
Toluene 212 024 273 733x10* 37.4 0.09 299 
m-Xylene 3.20 293 2210 9.03 x 10* 302 0.01 24.2 
p-Xytene 231 038 274 535 x 10* 513 0.07 4.10 
o-Xylene 211 024 273 733x10* 37.4 0.09 299 
1,1-Didikxoethaiie 131 0.12 136 1.40 x 10* 19.7 0.17 137 
1,2-Dichloroclhane 121 003 122 1.64 x 10* 163 020 134 
1,1-Didilotoethene 121 0.12 136 LOBXIO* 233 0.13 204 
l.l.l-THchloroethanc 210 023 266 732x10* 36.4 039 292 
Acenaphthene 123 0.03 122 134 x 10* 16.7 020 134 
Aoena phthytene 3.68 834 64.63 3.09 x 10* 886 333x10* 70.9 
Anthracene 428 3332 236.74 7.79 x 10* 3317 9.74 x 10* 281 
Naphthalene 213 247 18.78 1.06 x 10* 257 0.01 20.6 
2-MethytnaptUhalene 290 14.68 106.70 137x10* 1,462 234x10* 117 
Fluorene 270 926 6737 296x10* 927 269x10* 74.2 
Fluonntbene 4.62 77.02 33334 3.60 x 10*3 7310 4.50x10* 609 
Phenanthiene 422 30.90 22248 8.95 x 10* 3,061 1.12x10* 245 
Chiysene 339 43331 3266.27 6.12x10* 44,743 7.65 x 10* 3360 
Pyrcne 434 127.40 918.28 218X10T3 12379 272 x 10* 1,006 | 
NOTE: p -1.80 gfee 

n • 0.2S 
foe - 1.85 x 10* 

h *\r\ 
i 
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a groundwater velocity of 025 ft/day, the calculated time to travel 100 feet ranged from 1.34 

years for acenaphthene and 1,2-dichloroethane to 3,580 years for chiysene. For 

naphthalene, travel times per 100 feet ranged from 20.6 years to 257 years. Benzene travel 

times per 100 feet ranged from 2.20 years to 27.5 years. 

The initial calculations, which are conservative and approximate only, assume 

isotropic conditions in the shallow zone, constant hydraulic gradients, constant flow 

velocities, and use a mean value for the fraction of organic carbon in the soiL Variations 

in any one of these factors could result in variations in the calculated velocities and travel 

times. In these calculations the value of foe is the factor most likely to vary. The value 

used, 1.85 x 10r*, is the average of the values measured in samples collected on the LILCO 

• and adjacent properties. Sandy sediments of the type found beneath the LILCO and 

adjacent properties generally have a low organic carbon content, often lower than the foe 

value of 0.001 that is most often used as a lower limit for this type of retardation 

rairaiiatinns- Because the analytical method for TOC does not differentiate between 

naturally occurring organic carbon and organic carbon from contaminants in the soil, the 

high TOC values found in several soil samples may be due in part to the presence of the 

contaminants themselves. For comparison, Table 7*2 shows transport velocities and travel 

times calculated for several compounds, including several carcinogenic PAHs, using an foe 

value of 0.001, which would represent the minimum retardation by organic adsorption. For 

* naphthalene, the time to travel 100 feet with a groundwater velocity of 0.02 ft/day decreased 

to 146- years; with a groundwater velocity of 0.25 ft/day the travel time decreased to 11.65 

years per 100 feet The travel times for the benzene, chiysene and pyrene are also 

decreased, but movement of the PAHs remains very slow. 

Naphthalene, however, appears to be more mobile than the other PAHs. Using 

groundwater velocities and retardation factors, it is possible to calculate the time necessary 

for naphthalene to migrate from the downgradient property boundary to GM-3, a distance 

of approximately 1,500 feet Because naphthalene was detected in the deep zone in GM-3, 

the retardation factor was calculated using an foe value of 0.001 and the contaminant 

velocity relative to a groundwater velocity of 0.8 ft/day, which is the value determined for 

the deep zone on the LILCO property. This approach results in a predicted travel time of 

55 years for naphthalene to migrate the distance to GM-3, which is within the time period 

since the LILCO facility began operations. 
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TABLE 7-2 

CALCULATED RETARDATION FACTORS 
AND VELOCITIES FOR SELECTED CONTAMINANTS 

Parameter logKoe K* R Vc for 
V = 0.02 

ft/day 

Travel time 
per 100 feet 

(year) 

Vc for 
V = 0.25 

ft/day 

Travel time 
per 100 feet 

(year) 

Benzene 1.89 0.08 1.56 1.28 x 10"2 21 0.16 1.71 

Naphthalene 3.13 1.34 10.63 1.88 x 10* 146 0.02 11.65 

Chrysene 539 245.47 1,768.39 1.13 x 10 s 24,225 1.41 x 10* 1,938 

Pyrene 4.84 68.96 497.48 4.02 x 10* 6,815 5.03 x 10* 545 

Benzo (a) anthracene 6.14 1,38038 9,939.77 101 x 10* 136,161 152 x10* 10,893 

Benzo (b) fluoranthene 5.74 549.54 3,957.69 5.05 x 10* 54,215 632 x 10* 4,337 

Benzo (k) fluoranthene 6.65 
4 

4365.16 31,430.14 6.36 xlO"7 430,550 7.95 x 10* 34,444 

Benzo (a) pyrene 5.95 891.25 6,418.01 3.12 x 10* 87,918 3.90 x 10* 7,033 

Dibenzo (afh) anthracene 6.22 1,659.59 11,949.03 1.57 x 10* 163,685 109 x10* 13,095 

Indeno (1,23-cd) pyrene 7.49 30,90195 222,501.27 8.99 x 10* 3,047,962 1.12 x 10* 243,837 
NOTE: p = 1.80 g/cc 

n = 0.25 
foe = 0.001 

t* 

I 2  's 
'm 
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As stated above, these calculations are approximate only and do not take into 

account other processes that may be affecting contaminant transport rates at the same time. 

For example, McCarthy and Zachara (1981) found that colloids in groundwater can adsorb 

organic compounds and stabilize them in a mobile phase. This process results in compounds 

having higher apparent transport velocities than calculated from groundwater velocities and 

retardation factors alone, and may help explain why some PAHs have been detected at 

greater distances than others. The flow and retardation factor calculations do, however, 

provide a range of likely flow velocities and travel times for the contaminants of concern at 

the T TT.ro ^te and provide a framework for analysis of the groundwater quality data. 

7.1.2 Biodegradation 

Most organic compounds are susceptible to enzymatic degradation in soil and in 

groundwater. Many of these reactions occur primarily under aerobic conditions, although 

there may be some degradation under anaerobic conditions as welL The most common 

degradation processes include dehalogenation, hydroxylation, the cleaving of double and 

triple bonds, the reduction of aromatic rings to cyclic hydrocarbons, hydrolysis, oxidation, 

and reduction. Each degradation product is also subject to further degradation, and 

compounds are rarefy degraded completely. This can result in a far more complex mix of 

chemicals in a plume downgradient of the source than at the source. The extent and rate 

of degradation observed is dependent on several factors, including the composition and size 

of the microbial population, the acidity of the system, temperature, the concentration of the 

organic compounds, other chemical constituents in the groundwater, and the extent of 

adsorption of the organic compounds onto the solid matrix of the sofl. If all factors are at 

optimum levels for each compound of concern, the rate of biodegradation would be at a 

maximum. If, however, even one factor is not optimum, the degradation rate for the 

affected compound would be significantly reduced. 

Naphthalene, which is of concern at the LELCO site, is subject to aerobic 

degradation in the soil by several species of soil microbes. Pseudomonads metabolize 

naphthalene to 1,2-dihydro- 1,2-dihydroxyiiaphthalene which transforms to 1,2-

dihydroxynaphthalene (Dagley, 1972). This can be further degraded to several other 

products, including 2-hydroxybenzaldehyde (Davies and Evans, 1962). Cuninghamella elegant 
biodegraded naphthalene under aerobic conditions to alpha-naphthol, beta-naphthol, trans-

1,2-dihydroxy-l^-dihydronaphthalene, 4-hydroxy- 1-tetralene, and 1,4-naphthoquinone. Also 
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under aerobic conditions, AgneneUum, OscUlatoria, zadAnabaena biodegraded naphthalene 

into 1-naphthoE cis- 1,2-dihydroxy- 1,2-dihydronaphthalene, and 4-hydroxy- 1-tetralene 

(Kobayashi and Rittman, 1982). 

From this information it seems likely that naphthalene is undergoing biodegradation 

to some extent in the soils at the LELCO site and that some of the degradation products 

may also be degraded. Because the microbes shown to degrade naphthalene are aerobic 

bacteria, it is unlikely that this bioactivity continues pnce the naphthalene reaches the 

groundwater. 

12 GROUNDWATER QUALITY 

Review of the analytical results for groundwater samples collected from wells on and 

downgradient of the LELCO site indicates that the ground water contains volatile and 

semivolatile organic compounds. The volatile compounds are primarily benzene, 

ethylbenzene, toluene, and xylenes (BETX), which are typical constituents of lighter 

petroleum products such as gasoline. The semivolatile compounds detected were primarily 

polynuclear aromatic hydrocarbons (PAHs), which are typical constituents of heavier oils. 

Kramer and Hayes (1987) found in their mixing experiments that the greatest 

concentrations of groundwater contaminants from both gasoline and fuel oil were from non 

targeted compounds rather than from the targeted priority pollutant compounds. Because 

of this, we also reviewed the tentatively identified compounds (TICs) detected in the 

groundwater. In general, the TICs detected are substituted benzene and other aromatic 

compounds. This suite of compounds is typical of TICs seat in groundwater contaminated 

by petroleum or petroleum derived products. As with the targeted compounds, the 

concentrations of the TICs were higher in the shallow groundwater than in the deep 

groundwater. Concentrations of the TICs in MW-4, MW-5, and MW-6 were also generally 

higher than the TIC concentrations detected in MW-3 and MW-7, which is consistent with 

the results found for the targeted compounds. 

Comparison of the TICs detected on the ULCO and adjacent properties indicated 

that there were several compounds detected in the groundwater on the adjacent property 

that were not found in groundwater on the ULCO site. Most of these are substituted 

aroma tics, primarily substituted benzenes and substituted naphthalenes, but there were also 

several long chain alkanes (C,, to CB) found. These compounds are not breakdown products 
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of the PAHs found on the LILCO property and their presence suggests the possibility of an 

additional source of contamination, possibly petroleum products with a different mixture 

from the ones used by LILCO or possibly a completely different petroleum or petroleum 

derived product. 
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LONG ISLAND LIGHTING COMPANY 
175 EAST OLD COUNTRY ROAD • HlCKSVILLE. NEW YORK .'801 

Direct Dial Number 

April 12, 1989 

Preliminary Assessment Investigation 
Bay Shore Gas Manufacturing Site 

Ms. Joan Wagner 
NUS Corporation 
1090 King Georges Post Road 
Suite 1103 
Edison, New Jersey 08837 

Dear Ms. Wagner: \ 

As indicated in my March 6, 1989 letter, I have attached 
information relative to the demolished Bay Shore Gas Plant to 
assist you in conducting the CERCLA Preliminary Assessment for 
this site. The attachments include a summary of the site history 
and operations, and a report entitled "Ground-Water Investigation 
at the LILCO Gas Plant Site" prepared for LILCO by Geraghty and 
Miller, Inc. 

LILCO trusts the information provided will be useful to your 
investigation. If you have any questions, please feel free to 
call me at (516) 42*0-6132. 

Very truly yours, 

Steven V. Dalton, 
Manager 
Environmental Sciences Division 

RJS/man 

cc: Mr. Jeffrey Gaal, USEPA Region II 
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Bayshore Gas Plant 

The following summary has been prepared In response to concerns ex
pressed by the New York State Department of Environmental Conserva
tion and Suffolk County Department of Environmental Control over 
contamination of the groundwater in the vicinity of the Bayshore 
Gas Plant. It represents, to the best of our ability, a recon
struction of the plant's operating history. 

The Bayshore Gas Plant was built in 1898 with an original capacity 
of 1000 MCP/day of manufactured gas (1 MCP = 1000 cubic feet). 
Plant expansions in 1927, 1940 and 1947 increased the total capacity 
to approximately 17,000 MCP/day. 

Two types of manufacturing processes were utilized at Bayshore. 
Until 1952, the plant operated as a base load facility and pro
duced carburetted water gas with a heating value of 537 BTU/CP. 
After 1952, the LILCO gas system was converted to natural gas 
supplied by pipelines from the southwest and the plant was converted 
to a peak shaving facility which produced oil gas (1000 BTU/CP) 
at an original capacity of 7,000 MCF/day. In 1963 the plant's 
capacity was expanded to 17,000 MCP/day. As a peak shaving facility, 
the plant was used only to augment the natural gas supply during 
periods of high gas demand and later for occasional operator 
training and equipment testing. 

In general, the plant produced small amounts of oil gas (1,000 -
30,000 MCF/year) until 1973. The last time gas was made for pro
duction purposes was on February 4, 1972 when the plant operated for 
four hours and produced 1,146 MCP. The last time the facility 
operated for any purpose was on December 14, 1973 when 493 MCF was 
made during a 2 hour test period. Table 1 provides the annual 
quantities of carburetted water gas and oil gas produced since 1950. 

The following is a brief description of the caburetted water gas 
and oil gas manufacturing processes. Schematic diagrams of these 
processes are shown in Figures 142. Carburetted water gas was 
produced in a "generator" by passing air and steam through hot 
coke. A gas, rich in carbon monoxide (CO) and hydrogen (H2), was 
formed which entered a "carburettor" where "Gas Oil" (No. 2 type 
oil) was introduced and thermally cracked by the hot gases. From 
1947 to 1952, No. 6 oil was cracked along with Gas Oil. The 
process formed a mixture of noncondensibles or permanent gases 
and condensibles. The hot carburetted water gas then flowed to a 
wash box and condenser (i.e., washer cooler) where heavy condensibles 
were removed. The gas then entered a relief holder followed by 
additional cooling and purification equipment (i.e., tar separators) 
and finally to a storage holder from which it supplied local 
distribution gas mains. Generally, direct contact cooling water 
systems were designed as a closed loop, except for the water lost 
in the tar separators or condensation points such as the storage 



and relief holders and piping in general. 

Oil gas was produced by heating checker brick tn 

a n d  s i m p l y  c r a c k i n g  n a p t h a ,  a  l i g h t  d i s t i l l a t e  ,  " e n c e  

nominal  boil ing range of  1150 to 290°F \  
to the rel ief  holder,  was cooled in counter  r» 

s c r u b b e d ° u s l n g e a  " w a s h " ^ o i l ? C  

(Pe^0E)n<nUlfl?^WaS removed t rough contact^i th^ir l^oxldr53 
j 3h * Purlfier boxes. The gas was stored for distribution 

Ing typi .alSprocess ' f lowfUfor 

s°ys£Srgasl0sc"bblng 

f .ciS?iS ini sSr'-ŝ sHd'jnrieSii,:?̂  ̂rŝ ar' 

Tif'h rtLTo»i? 
?2rd> in L5T??erty Ke?? °f 011nton Ave- (i-e-. Brightwa?ers 

2 addition, cooling waters and other aqueous wastes were 

sssriFr 

v l l t l l  Qls??ars! t0 Watchogue Creek. Contaminated 
wastes were treated for oil and tar removal in separators. 

2; theSelaw?^H fT* "Urned in the Plant's »°"ar or were sold 
fSr seal mfu! T rec),cl<d baok t0 the 100,000 cf holder 
ctL™ water make-up. Any excess water, which consisted of 
J the h n i r f  ffat1She holder seals, condensation from the gas 
in the holder itself, rainwater caught in the holder tank, and 
entrained water pumped with the tar from the tar separator was 
eJt'SStfS "cessP0°l" or leaching pit. It was 
estimated at the time that the flow would average 500 gpd with 
a maximum flow of 5,000 gpd. 

It was this pit that was observed by SCDEC inspectors in 1976 
withnth2 ??Lfen0liti°n\ Application for this discharge was filed 
=**2 J 5 State Department of Health on April 16, 1925. A permit, 
5ii?2?e«f.Ia8 issued on March 1926 to discharge unpolluted 
thp Ua(-ar.a piant °f thls Company at Bayshore intn 

5 Watchogue Creek at Oak Street and to discharge 
??}rJJfc*dwastes from their gas plant at Bayshore in the Town of 
islip into the groundwaters tributary to Watchogue Creek. 



Ref- -i' P- J±_ of Jt£ 

ased on a. review of the available records thi=; nit- wo® »-u 

unlined pit on the site and was the only deliberate disch^r °P'"y 

to gr0und. In addition it appears that^t was no Ic^g^'usld 

raM1*0 f waste disposal after 1939 when additional tar denulsifi 
cation equipment was installed at the site. The pit may have 

been used during the early 1940's for Infrequent tar disposal 

?he n°tMnS "" diSP°Sed °f ln the P" after 

A new wastewater treatment system was built as part of the 194o 

?^e??nBl0n and was modi^ied during the 1947 expansion. 

1-r.S^r * a one"line flow diagram of the 1947 system which 
treated all contaminated wastes. Attached are the discharge 

1941 and 1949dfor thl Newi.YoJk State Department of Health in 
xyni and 1949 for the waste treatment system. 

ctTu™tL°«ii\(C 0™0n}» C^lled drlp oil) removed from the 
! r g£S in the relief bolder and storage holder 

irrarfo f <-and routed by underground piping to a above 
grade storage tank on the Brightwaters Yard. The drip oil 

sold n prpe?o^t0 aither railroad cars or tank trunks and 
??9, Company received numerous complaints 

J"? hbors directly south of the plant along Fifth Avenue 
concerning oil in basements. This oil was identified as 

5? dflp o11, Drlp olls contaln appreciable quantities 
benzene,,toluene, napthelenes and other organic compounds. 

It appears that most of the drip oil leaked to the ground 

"nderSr°u?d transfer and storage system which was 
observed to be extensively corroded. The leaking drip oil 

storage tank was taken out of service in 1949. The transfer 

system was removed from service during the 1952 conversion to 
a peak shaving facility. Additional amounts of oil could have 

,C£T6v °!!! a buried fuel oil tank (installed in the 1920's) 
which, when removed in 1947, was observed to be extensively 
corroded. 

A ground oli recovery system was installed and operated until 
aboub 1953. There are no records available concerning the amount 
of oil removed. The system consisted of two well points that 
pumped groundwater to the plantfs waste treatment system for clean 
up. Figure 4 is a diagram showing the location of the oil 
recovery system. It appears that the system was not operated 
a£5?f. 95? because no additional oil was being collected and no 
additional complaints were received from neighbors. Occasional 
iSi8 ! 0f 011 ln the sround occurred in the late 1950's and early 
I960 sand were associated with abnormally high water table levels due 
I960^s Can6S' COICp^a^nbs bave been received since the early 
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1952 conversion to oil gas production resulted in a 
substantially refurbished plant with new oil transfer systems 

nVf16' 5"?? 011 Stora«e tanks- "I wastewaters 
produced during the limited production and testing r.uns were 
treated by the existing treatment system and discharged to 
Watchogue Creek. There were no direct discharges nor any known 
indirect discharges to the ground during the production of oil 
? ,fdditlon there were no unexplained losses of oil which 
would indicate leaking tanks or leaking transfer systems. 

In summary there was only one leaching pit at the Bayshore 
Plant. It was used from 1927 until about 1939 and was authorized 
by a permit Issued by the New York State Department of Health 
There were no other deliberate discharges to the ground. There 
wern^however. accidental losses of oils due to cfrroded drlt^ll 
•E^.gXer_j^ping and storage tank and a corroded undp-rg-rrmrn*—rnei—• 

_oll__stg^age tank. These losses occurred prior to 1952 and efforts 
were made from 1950 to 1953 to clean up the contaminlil?" bo" on 

J! 0 w Plant. After 1952 no additional contamination occurred because the plant processes were modified, new transfer 

piping and storage tanks were installed, very little gas was 

manufactured and all wastes were treated and discharged to 

Watchogue Creek. 6 

SVD/dd 

September 1977 



Year 

1950 
1951 
1952 
1953 
195^ 
1955 
1956 
1957 
1958 
1959 
I960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Ref- p. of If 

Table I 

Gas Production at Bayshore Gas Plant Since 1950 

Carburetted Water Gas (MCF) 

2,412,000 
421,000 
14,000 

Oil Gas (MCF) 

8 , 0 0 0  
10 ,000  

2 , 0 0 0  
14,000 

5,000 
30,000 
10 ,000  

1 ,000  
2 ,000  
4,000 
4,000 

16,000 
2 9 ,000  

9 ,00 0  
7 ,000  
5 ,000  
4,000 
5 ,000  
2 ,000  
6 ,000  
2 ,000  
1 ,000  
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FIGURE I 
TYPICAL FLOW SHEET FOR CARBURETTED 
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FIGURE 4 
GROUND OIL 
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STATE OF 1TE7 YCRX 

STATE EEEii^rrri A:TD SURVEYOR 

ALBART 

J OUR'IAL BUI I,DI Eft - PLAZA 
P. O, Box D24 

March 4, 1023. 

1.0nrr Inland Lirhtinr; Oo»» 
50 Church Street, 
ECT / York City. 

Gentlerrcnj 

+. . . I ™ enclosing tho plrnn for the dltuoscl 
Oi tne r.astco frc-ra tno p;no droit of your Comrev r* 
Bay Shore in tho torn of Iclip, Suffolk County'. i!C\r 
Yor.:, rpprov-d by me on March 4, 102Q, to-other pith 
o. cory of the report of our Bureau of Sanitary T:r~i-
nscrirr* on tnc examination of the plena dated March 
4, ICfJS. 

^ A C0W oi> th0 approved plane is boinr; 
forunrded to the State Cor-uaicsioncr of Health, 

End. 

V. 

Very truly yours, 

By 

Roy G. Finch, 
Stato Engineer, 

(Signed) Thos. L. TtotL-ina 

W 0X70ljT^x5 * r n * Deputy. 
i nl^TTr 

1 UT.- ^ ' \ r • •. frrn 

/; 

r."7* IP 
c~rp. 

r,'rtT n>> 
• T« 

[y; o ' ' 
.; f* • ' .' • "r • • 

• •» 

• / . 

" a. • • / - ' 

0 ' / ^ 

I *s.n *• «t. 
1 ••••—•—* 

• f • ' ' : I *s.n *• «t. 
1 ••••—•—* 

i' ' -1*i-: -
j — - ' j r * * /. 

C ! r2SS— " t ;. . Jr.77 ""1 ' 
i I 
1 . • . ? • 

i  — • 
t-! ' 
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stats os in:,; Ycm: 

c? itsalth 

ALD/jry 

llarch 8, 1C 

P®n̂ ' Inl.Mifl Lir-htins Company, 
SO Church Street, • * 
lien York City, 

Gentlemen: 

1 cm sending you herewith the permit 

GKmtod this dny allo~ln~ the dloohar3o of unpolluted 

uaoto unter and polluted pastes from your eas plant at 

Bay Shore in the torn of lolip, ohot.n on pleas approved 

hy the state Engineer on ICarch 4, 102G. 

To become operative, thio permit nuot firct bo 

recorded in the County Clerkic office of Suffolk County. 

Kindly eec that the permit ic co recorded* 

Very truly yours, 

(Ciencd) C.A. Ilolmquiot 

Director, Divicion 
of Sanitation. 

HO 
Enol. 



NEW YCiOC 

STATE DEPARTMENT OF HEALTH 

ALBANY 

Ref -fL,p. 13 ot !'i 

Permit to Discharge Sewage or Wastes into the Haters of the 81 

Application having been duly made to the State Commissioner of l{»t 
provided by Article V of the Public Health Law, permission ii her.", 
given to Long Island Lighting Company to discharge uroolluted racte 
waters from the gas plant of this Comoany at Bay Shore into the watc 
of Watohogue orook at Oak Street, Bay Shore, end to discharr-e pollut 
wastes from their gas plant at Bay Shore in the town of Iclip into t 
ground waters tributary to Watchogue oreek on their property, shown 
plans approved by the State Engineer on March 4, 1033, within the TC 
of I SLIP, GtJESOLK COUNTY, N, Y, under the following conditional 

I, THAT the proposed waste disposal works shown on the plans 
approved by the State Engineer on Uaroh 4, 1936, shall be 
fully oonotruoted in complete conformity with those plane 
or approved amendments thereto, 

II, THAT only unnollutod cooling water end rain water and no 
sanitary Borage or tar, oils, or other wastes from the 
manufacture of gas, nor any water contaminated with such 
sewage or wastes in any quantity whatsoever shall bo 
discharged or allowed to flow dlreotly orindirectly into 
ffatchoguo creek or into any other water course or into any 
body or water* 

III, THAT whenever required by the Stat© Commissioner of Health, 
additional or moro adequate works for the collootion or 
disposal of sswage, tar, oils or other wastes from themaxm-
faoture of gas shall be installed and put in operation, plans 
for whioh shall first be submitted to and receive the approval 
of the State Engineer, ~ 

t :  .  
.  . karoh. 8th, . ,  *  . 1926. . .  ( fffgied) *  . Paul. B*  • Brooks. .  • . , ,  

Deputy State Commissioner o 

NQTEi Before this wormit becomes codratlve and effeotlve it must be 
reoorded in the County Clerk*o Office of •*...SUFFOLK*•County, end 
plans for the installation must bo approved by the Stato Engineer, 

CAHiliO 



. NO. i 11 • J2 • 14-4000-MT 

a .  o o o r a r r .  J »  -  M .  O .  

9 .  SAOOKS. M. 

NEW YORK 
STATE DEPARTMENT OF HEALTH 

ALBANY 

Ref. f . p. ]_£_ of l*f 
•(virion or .I M I T A T I O N  

C H A R L E S  A .  H O t V Q y i l T ,  t  

Oia«. 

EARL oaviNOonr. M. a. 

PERMIT TO DISCHARGE SEWAGE OR WASTES 

INTO THE WATERS OF THE STATE 

Application having been duly made to the State Commissioner of Health as provided by Article V of the Publ. 
Health Law. permission is hereby given to the Loa^ lolftnd Lighting Gorpcny to diccharco 

irs.et« effluent fron the waste treatnont works to serfs the bay Lhore Gae T/orfce 
la the town of Xslip. ao chown on the plane appro fed this day. Into ffatchoeae Crccic 
through an exist ins outlet sever 

within the...JQT& .°f ...I.5L.IPa...5y^n3bK..CflI!53T«..E237.JDISe. 
under the following conditions: 

Za ET7.T this porait chcll bo rofocable at any tine or subject 
to codification or ehrngo Thon in tho Judgaeat of the State 
^ocniseioner of Health such revocation, bodification or change 
shall bceoco neceecaxy. 

II. 53LLT the w&cto dirpocal works shown on the plans epprovod this 
day shall be fully constructed in complete confornlty with 
such plans or approved osondueats thereto. 

III. JSE&ff no sanitary or do&estlo sewers shall bo addtted to tho 
waste dirpowvl works. 

IT. SELS the waeto trcatneat works shall be operated at all 
tl&oe to tho e&tlcfactlon of the State Cots&isdoacr of Eealvh* 

•» 22215 whenever roauirc-1 by tho State Connieeioner of health 
additional or core adequate worko for tho collection or fiirpocsl 
of l&iuotrial tr&otoo thall bo inctollcd and put in operation* 
plans for which chr.ll firot bo eubaitted to end rocoive tho 
approval of tho Ctate Itepartnent of Health* 
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BAY SHORE GAS PLANT 
BAY SHORE, N. Y 

.IS-OtJl 

August 14, 1997 

Looking north in Brightwaters Yard at the Former LILCO Bay Shore Gas Plant . 
Currently used as field office and equipment storage. 

Looking towards the north, LILCO equipment in Brig 
paved with recycled asphalt to creat additional storage area. 

e^yaK^Urouna recently 
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BAY SHORE GAS PLANT 

BAY SHORE, N. Y 

August 14, 1997 

Looking toward the east in Brightwaters Yard. Picture taken from location of former H-
Fuel storage tank. Area recently cover with recycled asphalt. 

Looking toward the south-east in Brightwaters Yard. Picture taken from location of 
former H-Fuel storage tank. Area recently cover with recycled asphalt. 



BAY SHORE GAS PLANT 
BAY SHORE, N. Y 

August 14, 1997 

Ref- p. J6_ of 

Looking toward the south-west in Brightwaters Yard. Picture taken from location of 
former H-Fuel storage tank. Area recently cover with recycled asphalt. 

Looking toward the south-west 
H-Fuel storage tank. Area recently cover with recycled asphalt. 

from location of former 
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BAY SHORE GAS PLANT 
BAY SHORE, N. Y 

August 14, 1997 

Looking south-west in Brightwaters Yard. Storage pile of recycled asphalt on concrete 
pad. 

Looking towards the south, inside fence along south border parallel to Long Islanc 
Railroad tracks. 
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BAY SHORE GAS PLANT 
BAY SHORE, N. Y 

August 14, 1997 

Looking northeast from Clinton Avenue at the old LILCO building and Transformer yard. 

Looking west at gas pipes from the gate on Fifth Avenue. LILCO Regulator Station. 
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BAY SHORE GAS PLANT 
BAY SHORE, N. Y 

August 14, 1997 

Looking southwest from Fifth Avenue at the Bay Shore property of the former LILCO 
gas plant. 

LILCO 

/ ' / / / / / 

/ -MmM 

WMiimib 
'/• / 7; / / ''' •1 Wmm 

nfimim . 

Looking southwest from Fifth Avenue at the Bay Shore property of the former 
gas plant. 



BAY SHORE GAS PLANT 
BAY SHORE, N. Y 

August 14, 1997 

Looking towards the south-east from inside the Bay Shore Property. Picture taken on the 
concrete pad for the former Gas Holder Tank. 

** iLp.il of 
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) -T j ITER- OFF ICE ::Z::EEA::DI 

DEPARTIIEHT OF E::VIEO::::Z:;?AL COMTKOL 

Kei. p. / -.01 

TO: James Pim 

FROM: Roy Gilbert 

SUBJECT: LILCO GAS PLA23T 
BAYSHORE 

DATE: Dec. 2, 1976 

**#*«****«**#*«£«***»«*****«**— ********** 

On Nov. 24, 1976 Bob Falk collected a sample of groundwater 
contaminated by a petroleum type substance from a pit on the 
premises of the LILCO gas plant. On Nov. 30, 1976 seven 
additional groundwater samples were obtained by Rich Markel 
at the location and depths noted on the attachments. Please 
note than well *4 is approximately 1500 feet from the.gas 
plant. 

The odors and colors of all the above samples were quite similar. 
The intensity of the odor and color diminished with increasing 
distance from the LILCO siteV however, even at well #4 the odor 
was quite s trans* 

Of particular concern is the fact that whatever material was 
discharged into the groundwater by LILCO many years ago, inj-
completfa dearadation appears to have occurred. The contamina
tion may have originally been a petroleum material but in the^ 
groundwater samples no separation by floatation occurred. This 
leads to the conclusion that the contaminants are in solution. 
Additionally, since contamination was noted at various dep-Uis 
below "the water table, it may be assumed that its density is 
great enough to cause continued depression in the saturated 
soils until a confining stra'tum is reached. 

To provide a valid and logical basis to assume that the contamina
tion downstream is essentially the same material as found on the 
LILCO site, it is recommended that gas chromatography be performed 
on all samples with an analysis of the similarity of the peaks 
observed. Identification of the peaks is useful but not essen
tial to prove the samples contain the same materials. Once 
such a similarity can be clearly established, it may provide 
a legal basis to hold LILCO responsible for any actions proposed. 

Once such similarities are shown, further quantification without 
identification will be very difficult if not impossible. 

The big problem, which may be encountered is that the gas 
chromatngraph is not-as-sensitive as the human nose, so that 



I 
o: James Fim 

mz Roy Gilbert - 2 - Dec. 2, 1976 

I 

I 

Mhough an odor may be detected, its chemical nature may not 
e by the gas chromatograph. Another problem is that the 

f taminants downstream may have lost a great deal of the 
atile components and hence will be missing a significant 

umber of peaks present in the chromatograph of the sample 
ained from LILCO's premises. htai 

L comments are requested as are your recommendations for 
urther steps to be taken by this office. 

I 

f Gilbert 
rt 

tt. 

I 

I 

I 

I  

I 

I 

I  

I 

I 

I 



REFERENCE 7 



INTER-OFFICE MEMORANDUM 

DEPARTMENT OF ENVIRONMENTAL CONTROL 

Ket. 7 . p. / of / 

I 
M 

I 

I 

I 

I 

I 
• At 11:00 a.m. well #1 was drilled 175 yards South of LILCO's fence 

Ion the E/S of Clinton Ave. A gallon of water was skimmed from the 
surface of the water table and was deposited into a clean glass jug 
for later analysis. At this location groundwater was contacted 7.8' 

•

below surface of the ground. The sample obtained from the surface 
of the groundwater had a fairly strong odor similar to that in the 
sample procured by Robert Falk several weeks ago. 

TO: FOR THE RECORD DATE: jan. 1977 

FROM: Roy Gilbert 

SUBJECT: LILCO Gas Plant 
Bay Shore 

• • • 

On Dec. 21, 1976 Rich Markel and I with a well drilling crew drilled 
2 wells presumably into the plume of contamination from LILCO Gas 
Plant in Bay Shore. 

I 

8 

I 

I 

I 

I 

I 

I 

I 

I 

At 11:50 a.m. a sample from 14' below the water table was obtained 
after pumping formation water for 2-3 minutes at about 75 gal. 
per minute. This sample had the same distinct odor only more 
intense and a gallon of this water was deposited in a glass jug for 
later analysis. 

At 1:10 p.m. well #2 was drilled to groundwater (approx. 7.25') about 
310 yards South of LILCO's fence and a sample of groundwater was 
skimmed from the surface of the water table and was deposited in a 1 
gal. glass jug for later analysis. This sample had the same distinct 
odor only it was quite faint. 

At about 2:30 p.m. a sample from well #2 was obtained from about 34' 
from the surface of the water table. This sample also had the same 
distinctive odor and of the 4 samples procured on the above-mentioned 
date the odor was strongest in this sample. A gallon of this water 
was deposited in a glass jug for later analysis. 

It would appear that there is a substantial.plume of contaminated 
groundwater ^ "g roughly in a Southerly direction from LILCO' s 
property. Judging by odor alone the concentration of contaminants 
appears tn increase with increasing depth into the water table and 
increasing distance South of LILCO's property. 

Roy Gilbert 
RG/rt 

I 
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GROUND-WATER 

AT 

LONG ISLAND LIGHTING 

BAY SHORE, LONG 

INVESTIGATION 

THE 

COMPANY GAS PLANT SITE 

ISLAND, NEW YORK 

June 1979 

Geraghty 6 Miller,  Inc. 
Consulting Ground-Water Geologists and Hydrologlsts 
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GROUND -W i.T £ R INVEST! GAT I ON 

AT THE 

LONG ISLAND LIGH~lhG COMPANY GAS PUNT SITE 

BAY SHORE, LCNG ISLAND, NEW YORK 

INTRODUCTION 

The Long Island Lighting Company (LILCO) Bay Shore gas plant produced 

carbureted water gas from 1898 to 1953 and limited quantities of oil gas 

from 1953 to 1973- By-products from these processes probably included ben

zene, toluene, naphthalene, indene, phenols, and oils (hydrocarbons). De

tails of LILCO's gas production, gas purification, and waste disposal techr 
>; • 

niques as well as prevfous indications of ground-water contamination and \  

the firm's recovery efforts have been provided to the New York State Depart

ment of Environmental Conservation (NYSDEC) and the Suffolk County Depart- ^ 

ment of Environmental Control (SCDEC) by LILCO. 

The 'SCDEC installed two stnal 1 -diameter monitoring wells adjacent to 

the LILCO site ' .  Chemical analyses of ground water from these wells indica

ted the presence of organic compounds and some of the compounds identified 

by mass spectrometry corresponded to the plant 's various waste products. 

As a result of these findings, J:he NYSDEC and the SCDEC requested that 

LILCO undertake a ground-water investigation and in February 1976• Geraghty 

& Miller,  Inc. was retained by LILCO to define the extent of ground-water 

pollution at the plant site and in the adjacent area (Figure 1).  LILCO 

also selected Grumman Aerospace Corporation Analytical Chemical Laboratory ;  .)  

C 
\ 

I 
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to perform the water quality analyses. The objectives of the investigation 

were defined by the regulatory agencies, and include the determination of 

the lateral and vertical extent of ground-water contamination caused by 

LILCO's operations, and to determine the nature and approximate degree of 

pollution within the adjacent area^ 

Geraghty 5 Miller,  Inc. 's investigation was divided into two phases so 

that the results of the initial drilling and sampling program could be used 

to select locations for subsequent observation wells.  This report describes 

the results of both phases of the investigation. The report by Grumman 

Chemical Engineering Department's Analytical Chemical Laboratory contains 

the analytical results and is Included as Appendix A in this report.  

METHOD OF INVESTIGATION 

Twelve well clusters of three welts each were drilled in two phases to 
« . •; -

• • 

delineate the extent of contamination..  ^During the first phase of the study, 
. . .  -  •  - .  !  -

Clusters A, 1, 2A, 2, 3,*and A were drilled and after the analysis of 

ground-water samples collected from the iritial 18 wells,  an additional six 
* - i 

clusters (18 wells) were drilled to further define the areal extent of the 

contamination. Well Clusters 5 through 10 were installed as part of the 

second phase of the investigation. The locations of the 12 well clusters 

are shown on Plate'  1. Well Cluster A is located approximately 1,200 feet 

north of the gas plant site to provide background water-quality data, C'lus-
I 

ter 1 is located at the gas plant site, the remain 5 .ogi well clusters are 

located at selected locations downgradient of tfve plant site. 

r .  * .  •  

C. 
I 

( 
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The arrangement of three discrete, screened intervals permits ground

water samples to fce collected from the lower, middle, and upper parts of 

the aquifer at a single location, and allows the vertical component 

ground-water flow to be determined In this part of the aquifer. 

A bore hole *as drilled at each site to a depth of 65 to 75 feet below 

land surface with a 6-Inch 1.0. hollow stem auger. After drilling to the 

desired depth, 1i-inch diameter PVC well casing and screen, with slot open

ings of 0.20 inch, were set inside the auger stem. As the auger was pulled 

out of the hole, "he annular space around the screen was filled with clean 

gravel to approximately one foot above the top of the screen. A one-foot 

sand cap was placed on the gravel to insure that clay from the seal would 

not be pumped ' inttt  the well during development. A 5~foot thick clay seal,  

was then placed above the sand cap to prevent the vertical .migration of 

ground water within the annuius. After the auger was pulled back to about 
.t . 

6 feet above the top of t^is screen, a second screen and casing was in-

stalled in the sane bore ^cle.- During pull back, the formation caved in on 

the drilled hole, backfilling the hole from the top of the clay seal to the 

bottom of the next screen setting. This procedure was repeated again until  

three separate wel's had been completed in the original bore hole. 

After the th'ee wells were installed, a concrete ring was set around 

the wells to a depth of approximately 1.5 feet.  A steel meter box was^ce-

mented on the rirt  at lane surface to protect against vandalism. The 

screen in each of the shallow wells was Installed to Intercept and extend 

above the water tsble to insure that sampling at the water table would cap-
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ture any floating contaminants. Typical construction of the observation 

well clusters is shown on Figure 2; depth data are shown in Table 1. 

After the well cluster was Installed, each well was developed with a 

small centrifugal pump. Development continued until  the water was clear 
/  

and nearly free of sediment so that .1ow-turbidity samples could be collec

ted for analysis. 

HYDROGEOLOGY 

Regional 

The study area Is located near the south shore of Long Island and Is 

underlain by upper Pleistocene outwash plain deposits.  These deposits con

sist of medium to coarse sands and gravels of moderate to high permeability 

which allow relatively rapid movement of ground water and comprise the up

per glaciai water-table aquifer. The upper glacial aquifer generally over- C 

lies a transitional zone of low permeability, consisting of clay units with-
* •< 

In the Magothy Formation. The Magothy Formation is a confined aquifer com

posed of poorly to moderately permeable fine to medium sand interbedded 

with sand and clay lenses. In some areas, the lowermost l imit of the water-

table aquifer is the Interglaclal Gardiners Clay confining unit.  The Gar-

diners Clay overlies the Magothy Formation and underlies the upper glacial 

Pleistocene deposits.  The Gardiners Clay is approximately 20 to !»0 feet 
9 

thick and is generally not found more than a mile nerth of Gr-at South Bay 

(Pluhowski and Kantrowitz, 1964). 

• ^ 

V 

I 
"v 

l 

T I 
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Table 1. Summary of Construction Details for Observation Wells 
Plant Site, Bay Shore, Long Island, New York. 

,  LILCO Gas 

Location 
Number 

Date 
Drilled 

Total Depth 
(feet below 

land surface) 

Screened Interval 
(feet below land 

surface." 

Ground Elevatfc 
(feet above inear 

sea level) a) 

A 8- 8-78 23.82 
42.05 
63.05 

8.52 -  2].32 
27.05 -  42.05 
48.05 -  62.05 

27.36 
27.36 
27.36 

1 8- u-n 21.61 
42.52 
63.72 

6.61 -  2*.61 
27.52 -  42.52 
48.72 -  63.72 

23.51 
23.51 
23.51 

8.  
b) 

2 8-10-78 23.63 
48.94 
71.65 

8.63 -  23.63 
33.94 -  4-3.94 
56.65 -  71-65 

17.87 
17.87 
17.87 

2A 8-14-78 23.91 
50.24 
74.80 

8.91 -  23.91 
35.24 -  50.24 
59.80 -  7*.80 

22.48 
22.48 
22.48 

3 8-15-78 21.78. 
45.03 
68.18 

6.78 -  21.78 
30.03 -  45.02 
53.18 -  63.18 ' * * * *S\V 

17.45 
17.45 
17.45 

4 8-16-78 23.83 
45.29 
68.63 

8.83 - 23.83 s 
30.29 - 45.29 
53.63 -  68.63 

19.95 
A 19.95 
\  V'-" 19.95 

C 

5 11- 1-78 20.10 
48.05 
75.95 

* 5.10 -  2tr. 10 
35.05 - 43.05 
60.95 -  75.95 

7.98 
•' 7.98 

7.98 

6 11- 2-78 23.97 
50.40 
75.05 

8.97 -  23.97 
35.40 -  50.40 
60.05 -  75.05 

11.73 
11.73 
11.73 

7 11- 3-78 24.75 
44.60 
65.30 

9.75 -  24.75 
29.60 -  44.60 
50.30 -  65.30 

12.98 
12.98 
12.98 

# 

8 11- 6-78 21.35 
44.95 
63.25 

6.35 -  21.35 
• 29.95 -  44.95 

48.25 -  65.25 

5.94 
i  5.94 

5.94 
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Table 1. (Continued) 

Location 
Number 

Date 
Drilled 

Total Depth 
(feet below 

land surface) 

Screened interval 
(feet below land 

surface) 

Ground Elevation 
(feet adsove mean 

sea 'iewt'Oi 

9 11- 7-78 19.70 A.70 -  19.70 5.10 
43-70 28.70 -  43.70 5.10 
63-35 48.35 -  63.35 5.10 

10 11- 8-78 19.65 4.65 -  19.65 6.46 
36:25 21.25 -  36.25 6.46 
65.15 50.15 -  65.15 6.46 

•Note 

a) top of meter box (measuring point datum) is equal to the ground elevation. 

b) Elevation of measuring point datum (top of meter box) resurveyed subse
quent to Phase I study. 



Ground water in the upper glacial aquifer discharges into the south

ward-draining streams and enters Great South Bay as underflow. These 

streams are generally effluent (ground water discharges into them) for 

.  their entire length. Adjacent streams are separated by "local interstrean 

divides" which may be regarded as imaginary vertical planes trending north-

south between two discharge areas. In the study area, ground-water flow to 

the east of the ground-water divide would be toward Watchogue Creek and to 

the west,  toward Lawrence Creek. 

Local 

The observation wells are screened in the upper glacial aquifer, which 

is approximately 75 feet thick in the study area. Geologic samples were 

collected during the drilling, and are described in Table 2. Locally-, 

these deposits consist of sand and fine gravel with a clay unit found at ap

proximately 70 to 75 feet below land surface at Clusters 6 through 10. 

This clay unit is believed to be the Gardiners Clay formation. 

Water levels were Treasured in each of the observation wells on Novem

ber 9 and dgain on December 1, 1978 (Table 3),  to determine the configura

tion of the water table, which would provide information on ground-water 

flow rates and directions. The water table on December 1, 1978 is shown on 

Plate 1 where the contour lines represent equal ground-water elevations 

with flow perpendicular to these contours. 

The wate/"-tab!e map indicates that ground—water flow wrthrn the study 

area is generally toward Great South Bay. Lawrence and Watchogue Creeks, 
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Table 2. Geologic Logs of Observation Wells at the LILCO Gas Plant Site, 
Bay Shore, Long Island, New York. 

Depth 
(feet below Thickness 

DesertptIon land surface) (feet) 

Cluster A 

Soil,  brown to black; with medium to coarse sand 0-1 1 
Sand, fine to medium, yellowish tan to light 

brown; with well rounded pebbles, predominately 
quartz with minor percentage mafic minerals 1 -  7.T 70 

Cluster 1 

Soil,  silty, black; with very fine quartz sand 0-1 l 
Sand, fine, light tan to brown; with coarse 

gravel and pebbles, orthoquartzic rock 
fragments 1-60 59 

Sand, fine, tan to light brown; with silt;  
quartz sand with minor percentage mafic 
minerals 60-65 5 

Cluster 2 

Soil,  brownish black; with medium to coarse sand 0-1 1 
Sand, fine to medium, yellowish tan to light 

brown; with well rounded orthoquartzic rock 
fragments 1 -  25 i 24 

Sand, medium, dark greenish to black; with well \  
rounded pebbles; sample contains a hi2|h \  
organic content and a H^S odor 25 -  75 50 

Cluster 2A 

Soil,  light to medium brown; with sand, fine to 
medium; well rounded pebbles 0-5 5 

Sand, fine to medium, tan to light brown; with 
pebbles and cobbles in upper section 5 -  75 

Cluster 3 
• 

Sand, fine to medium, l ight tan; with pebbles 0-35 35 
Sand, medium, l ight tan to brown; with pebbles 35 -  70 35 

Cluster 4 

Soil,  brown to black; with sand 0-4 4 
Sand, coarse, tan to brewn; with gravel and 

pebbles 4 -  70 
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Table 2. (Continued) 

Descri ption 

Cluster 5 

Sand, fine to medium, tan; trace of fine gravel, 
sub round to subangular, predominantly quartz 
with minor percentage of mafic minerals 

Cluster 6 

Sand, medium to coarse, tan; trace of fine gravel 
and sand, subrounded to subangular, quartz 
with minor percentage of mafic minerals 

Sand, medium to coarse, tan; fine gravel and very 
coarse sand; subrounded to subangular, quartz 
with minor percentage of rock fragments 

Clay, gray; fine sand 

Cluster 7 

Sand, medium to coarse, tan; with fine gravel 
subrounded to subangular, quartz with minor 
percentage of mafic minerals 

Sand, medium to coarse, tan; with fine gravel 
and very coarse sand, subrounded to subangu
lar,  quartz with minor percentage of mafic 
minerals 

Clay, gray 

•Cluster 8 

Soil,  brown; fine sand, tan 
Clay, gray; with high percentage of sand 
Sand, fine to coarse, l ight brown; with very 

coarse sand and fine gravel, subrounded to 
subangular; quartz with minor percentage of 
mafic minerals 

Sand, fine to coarse, tan, with very coarse 
sand and fine gravel, subrounded to subangu
lar; quartz with monor percentage of mafic 
minerals 

Clay, gray 

Depth 
(feet below 
land surface! 

0 " 76 

0 - 2 5  

25 -  7k 
7k - 75 

0 - 5  

5 - 6 5  
65 -  75 

0 - 2  
2 - 5  

5 " 20 

20 -  £5 
65 ~ 69 

Thi ckness 
(feet) 

76 

25 

k3 
1 

5 

60 
10 

2 
3 

15 

k5 
k 
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Table 2. (Concinued) 

Depth 
(feet below Thickness 

Description land surface) (feet) 

Cluster 9 

Sand, coarse to medium, l ight brown; with fine 
gravel and very coarse sand, subrounded to 
subangular, quartz with minor percentage of 
mafic minerals _ 0-5 5 

Sand, coarse to medium, tan; with "fine gravel 
and very coarse sand, subrounded to subangu
lar,  quartz with minor percentage of mafic 
minerals 5 " ^0 35 

Sand, coarse to medium, tan; with fine gravel, 
quartz with minor percentage of mafic minerals *t0 -  70 30 

•Clay, gray 70 

Cluster 10 

Sand, medium to coarse, tan; with fine gravel 
and very coarse Sand, subrounded to subangu
lar,  quartz with minor percentage.of mafic 
minerals 0-60. 60 

Same as above, with trace of gravel and coarse 
sand 60-68 8 

Clay, gray 68-70 2 



Iable_3. jJater-Table Elevations in Observation Wells, November 9 and Decem-
er ,  1978,. LILCO Gas Plant Site, Bay Shore, Long Island, New York. 

Total 
Depth 

(feet be 
low land 

Location No. surface) 

A Shallow 23.82 
Intermediate 42.05 
Deep 63.05 

1 Shallow 21.61 
Intermediate 42.52 
Deep 63.72 

• 2 Shallow 23.63 
Intermediate 48.94 
Deep 71.65 

2A Shallow 23.91 
Intermediate 50.24 
Deep 74:80 

3 Shallow 21.78 
Intermediate 45.03 
Deep 68.18 

4 Shallow 23.83 
Intermediate 45.29. 
Deep 68.63 

5 Shallow 20.10 
Intermediate 48.05 
Deep 75.95 

6 Shallow 23.97 
Intermediate 50.40 
Deep 75.05 

7 Shallow 24.75 
Intermediate 44.60 
Deep 65.30 

8 Sha1 low 21.35 
Intermediate 44.95 
Deep •63.25 

Ground 
EIeva 11on1' 

(feet above 
mean sea 

level) 

27.36 
27.36 
27/36 

23.51 
23.51 
23.51 

17.87 
17.87 
17.87 

22.48 
22.48 
22.48 

17.45 
17.45 
17.45 

19.95 
19.95 
19.95 

7.98 
7.98 
7.98 

11.73 
11-73 
11.73 

12.98 
12.98 
12.98 

5.9* 
5.94 
5.94 

2) 
2) 
2) 

Depth 
to 

Water 
(feet) 

Water-
Tab le 

Elevation 
'(feet) 

Depth 
to 

Water 
(feet) 

'JJVI 
Water-
Table 

Elevation 
(feet) 

8.8O 
8.88 
8.86 

18.56 
18.48 
18.50 

8.62 
8.67 
8.68 

18.74 
18.69 
18.68 

8.03 
8.03 
8.02 

15.48 
15.48 
15.49 

7-78 
7.79 
7-78 

15.73 
15.72 
15.73 

6.84 
6.88 
6.84 

11.03 
10.99 
11.03 

6.62 
6.69 
6.66 

11.25 
11.18 
11.21 

11.01 
10.99 
10.65 

11.47 
11.49 
11.83 

10.62 
10.63 
10.36 

11.86 
11.85 
12.12 

6.97 
6.98 
6.93 

10.48 
10.47 
10.52 

6.75 
6.73 
6.71 

10.70 
10.72 
10.74 

9.39 
9.41 
9.40 

10.56 
10.54 
10.55 

9.23 
9.24 
9.24 

10.72 
10.71 
10.71 

3.80 
3.21 
0.54 

4.18 
4.77 
7.44 

3.61 
3.64 
0.52 

4.37 
4.34 
7.46 

7-29 
7.26 
7.26 

4.44 
4.47 
4.47 

6.93 
6.96 
6.95 

4.80 
4.77 
4.78 

9.27 
9.23 
9.23 

3-71 
3.75 
3.75 

9.21 
9.21 
9.23 

3.77 
3.77 
3.75 

3.72 
3.72 
3.79 

1.22 
2.22 
2.15 

3.53 
3.52 
3.65 

2.41 
2.42 
2.23 

( 

1 
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Table 3. (Continued) 

Location No. 

Total 
Depth 

(feet be
low land 
surface) 

1) Ground 
Elevation 

(feet above 
mean sea 

level) 

November 9, 1978 December 1. Y978 
Depth Water- Depth Water-
to Table to Tab le 

Water Elevation Water Elevation 
(feet) (feet) (feet) (feet) 

2.98 2.12 2.77 2.33 
2.95 2.15 2.77 2-33 
3.14 1.96 3.07 2.03 . 

4.67 1.79 4.29 2.17 
4.66 1.80 4.29 2.17 
4.78 1.68 4.55 1.91 

10 

Shallow 19.70 
Intermediate 3 - 70 
Deep 63.35 

Shallow 19.65 
Intermediate 36.25 
Deep 65.15 

5.10 
5.10 
5.10 

6.1(6 
6.1(6 
6.46 

Note; ^ 

1) Top of meter box (measuring point datum) Is equal to the ground elevation. 

2) Elevation of measuring point datum (top of meter box) resurveyed subse
quent to Phase 1 study. 
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however, which bound the study area to the east and west,  exert a substan

tial Influence on the-local flow and, along with Great South Bay, are areas 

of ground-water discharge. 

Ground-water flow patterns indicate that the ground water beneath the 

site discharges into Lawrence Creek. There is also an indication that 

small amounts of ground water from the plant site may discharge into Vatcho-

gue Creek and directly Into Great South Bay. However, ground-water quality 

data do not Indicate measureable contamination migrating from the LILCO 

site to discharge areas other than Lawrence Creek. 

Utilizing published data and calculated hydraulic gradients, ground

water flow rates were calculated from Wenzel (1942) where: 

and: 

V • average ground-water voloclty in feet/day 
K » coefficient of permeability in gpd/square feet 

c I « hydraulic gradient 
Sy = specific yield of the aquifer Jn percent 

Permeability is estimated to be 1,080 gpd/sq ft  (gallons per day per 

square foot) (McClymonds and Franke, 1972), and specific yield is estimated 

at 25 percent (Pluhowski and Kantrowitz, 1964). Hydraulic gradients for 

the study area ranged from 0.0030 to 0.0068 ft/ft .  The flow rate calcula

ted from these values ranges from 1.7 to 3.9 feet per day. 

Ground-water flow in the vertical dimension Is shwwn ?rr the hydrogeo-

logic cross section (Figure 3). Differences in water-ievei elevatioms Jan 
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«lls at each cluster provide Information on vertical flow within t he  t h r ee  W C M S  

the aquifer. 

figure 3 indicates that ground water flows horizontally downgradient 

f rom Cluster Locations A to 1 to 3- in contrast,  a vertical component of 

flow exists from Cluster Locations 3 to 5, as indicated by a 3-foot head 

difference between Observation Wells 5 deep and 5 shallow. It  is not possi-

ble to precisely identify the cause of this substantial upward flow from 

the limited data base* however, Cluster 5 is located near Lawrence Creek 

(discharge area), and some upward flow would be expected. 

GROUND-WATER QUALITY 

Ground-water samples were collected from each observation well and 

were analyzed for organic chemicals. The analyses were performed by Grum-

-on Chemical Engineering Department's Analytical Chemical Laboratory; their 

report is included as Appendix A. .  Sampling during the Phase I investiga-

ti.on was done using a hand-actuated suction pump, and two to three times 

the volume of water In the casing was removed prior to sampling. In the 

Phase II investigation, a minimum of one volume of water was pumped from 

the well prior to sampling and samples were collected by bailing to elimi-

. nate the possibility of cross contamination. The bailer was washed with 

dean water, acetone, and again with clean water, prior to sampling each 

well.  Samples were collected, sealed, packed in ice, and brought to the 

Crunman Laboratory for analysis. 

Subsequent to sampling the Phase II wells,  all  36 wells were resampled 
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at  least once and selected wells were resampled several times. All re- * 
ti; ' ;  

sampling was done with a bailer,  using the rinse procedure outlined 

above. (  

Water-quality analyses were done through gas .chromatography (GC), 

mass spectrometry (MS), ultraviolet spectroscopy, and colorlmetry. The 

analytical results are shown in Tables * and 5. The analyses indicate 

that at least 16 individual organic compounds are present in Cluster 1. 

The compounds found in highest concentrations were identified as: 

.^2 benzenes, benzenes, methyl indene or divinyl benzene, naphthalene, 

and naphthalenes. Neither benzene nor toluene was detected at any 

location. 

Mass spectra were produced from-14 GC peaks separated from the shal

low well sample collected from Cluster 5« The following compounds were 

Identified on the basis of matching with reference spectra: Cj alkyl ^ 

benzene, indene, methyl indene, naphthalene, methyl naphthalene, and 

acenaphthene. Methyl styrene, dimethyl naphthalene, fluorene, a 

polynuclear aromatic hydrocarbon, and a phthalic acid ester were tenta

tively identified. The latter compounds were not confirmed because 

their extremely low concentrations prevented the production of enough 

definitive ion peaks in the MS. • . 

Similar spectra were produced from the sample collected from the 

shallow well In Cluster 9. The only confirmed compound identification 

was for dibutyl phthalate. Another phthalic acid ester (or mixture) 

"" I 
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Table 4. Concentrations of Naphthalene In Ground Water From Observation Veils 
at the LILCO Gas Plant Site, Bay Shore, Long Island, New York. 
(Concentrations in ug/1.) 

Location Shallow Intermediate Beep 
Number Date Well Well Well 

A 8-11-78 <2 <2 <2 
1-24-79 <1 <1 < I 

1 8-11-78 3,900 36 18 
9- 1-78 1,500 3 <1 
9- 7-78 1,500 -

12- 4-78 2,050 - <1 
1-30-79 3,000 49 <1 

2 8-16-78 2 <2 <2 
9- ,1-78 <1 - -

9- 7-78 8 - -

1-24-79 <1 <1 <1 
3-23-79 <1 <1 <1. 

2A 8-17-78 <2 <2 <2 
12-.  4-78 - <1 1.1 
* 1-24-79 <1 <1 <1 

3 8-16-78 800 2,800 15 
9- 1-78 600 3,900 <1 
9- 7-78 800 - — 

12- 4-78 - 5,040 -

1-29-79 390 6,880 120 
• 3-23-79 163 8,700 137 

8-17-78 6 3 <2 
9- 1-78 - 1 
9- 7-78 13 - • 

1-29-79 15 <1 <1 

5 — 11- 3-78 1,540 13 2.5 
11-29-78 60 <1 <1 

1-16-79 212 .<1 <1 
• 3-23-79 1,410 <1 <1 

6 11- 6-78 <1 <1 1.2 
11-29-78 <1 <1 <1 

1-16-79 <1 <1 <1 
3-23-79 <} <1 <1 

7 11- 6-78 <1 <1 <1 
11-30-78 <1 <1 <1 

1-15-79 <1 <1 <1 



Iab?eJt- (Continued) 
Ref. JL,P-2g:of Zfj 

Location 
Number 

8 

10 

WslJ on creek 
bank 

Lawrence Creek 
Upstream 

Date 

H- 8-78 
II-30-78 
1-16-79 

11- 8-78 
11-30-78 
1-15-79 

I I -  9 - 7 8  
11-30-78 
1-15-79 

3-30-79 

3-30-79 
4-10-79 

Downstream 3-30-79 

Note; 

Indicates sample not collected 

Shallow 
WeU_ 

<1 
<1 
<1 

< 1  
I 

< 1  

<1 
<1 
<1 

< 1  

<1 
<1 

<1 

.Intermediate 
Well 

<1 
"<l 
<f 

<t 
< 1  
< 1  

<1 
<1 
<1 

Deep 
__Well 

< 1  
< 1  
<1 

<1 
<1 
<1 

<1 
< 1  
< 1  

r-vrv f-



Geraghty & Miller, Inc. Ref-JLp.230f2,</ 

Table 5. Concentrations of Phenols In Ground Water From Observation Wells 
at the LILCO Gas Plant Site, Bay Shore, Long Island, New York. 
(Concentrations in ug/l.) 

Location 
Number Date 

Shallow 
Well 

Intermediate 
Well 

Deep 
Wei 1 

A 8-11-78 <3 < 3 < 3 

1 8-11-78 22 < 3 < 3 

1 12- *-78 19 3 2 

2 8-16-78 < 2 < 2 < 2 

2A 12- *-78 2 2 2 

3 8-16-78 9 <2 < .2 

3 12- *-78 13 2 2 

k 8-17-78 3 < 2 < 2 

5 11- 3-78 32 2* 20 

6 11- 6-78 25 35 *0 

7 11- 6-78 2* 32 50 

8 11- 8-78 25 I  25 32 

9 11- 8-78 28 31 >50 

10 11- 9-78 32 32 >50 
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the plant si te to a discharge area at  Lawrence Creek. Other ground

water samples collected in the study area have virtually no significant 

concentrations of naphthalene. Lawrence Creek was sampled at  two points 

on April  30, 1979 (Plate 2).  The upstream sample was collected within 

the plume's discharge area, and the downstream sample was collected 

near the mouth of the creek. Neither sample contained detectable levels 

of naphthalene (Table *0. 

A well  was installed on the northeast bank of Lawrence Creek on 

the Town of Brightwaters property, to further define the approximate 

extent of the plume of contaminated ground water and i ts discharge to 

Lawrence Creek (Plate 2).  The well  was installed on April  10, 1979 

by hand augering to 2.5 feet below the water table and a 2-inch diam

eter PVC pipe was hand slotted for 2-5 feet and lowered into the hole.  

The screen was set so that I t  intersected the water table,  and the 

well was developed with a hand pump. A sample was collected from the 

well and another from Lawrence Creek (within the plume's discharge area) 

on this .date.  Neither sample contained detectable concentrations of 

naphthalene (Table 1<). 

As naphthalene is the major constituent moving toward marine 

waters in the contaminated ground water,  a l imited l i terature search 

was made to find evidence indicating whether soil  or marine microor

ganisms could decompose.the chemical.  
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pyruvate, which undergoes decarboxylation to £-coumaric aldehyde, followed 

by oxidation to o-coumarir.ate. 

— ©TE— ©TP 
OH " 

Metabolism of naphthalene is also possible in-the marine environment. 

Davis (1967) reports on the production of naphthenic acids by bacterial ac

tion on petroleum by denitrifying Pseudotnonads and sulfate-reducing bacteria. 

There is reasonable evidence to support the hypothesis that naphthalene 

may undergo decomposition in the soil.  Once i t  reaches ground water,_how-

ever, lack of oxygen and a microbial .population..reduces—the_cate_of_further /  

degradation. Should naphthalene reach the bay or creek with discharging 

ground water, further deccanposLition at an accelerated rate would be expected 

because microorganisms and oxygen will be restored. 

\  The vertical distribution of the contaminants Indicates that the plume 
r • - * 

Is probably moving downward in the aquifer from the shallow well at Cluster 

Location T*to the intermediate wel1 at Location 3« This vertical configura

tion -of the plume would be expected under normal conditions of ground-water 

flow and, as the plume moves through the aquifer, It  is displaced downward 

by recharge. 

From Cluster Locations 3 to 5, the contaminants appear to be migrating 

upward In the aquifer as indicated by the-contamination of the shallow well 

at  Location 5. At Cluster Location 5. a« upward component of flow is indica 

ted by the differences in head between the wells (Table 3K Both .bydrogeo 

logic and chemical data indicate this upward movement of the ccncamrnants. 
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xaghty & Miller, Inc. 
Ref. % . p. 3-̂  

chemical analyses of water samples and ground-water head relationships. 

8.  The plume of contaminated ground water appears to be discharging 

Into Lawrence Creek. The l imits of the discharge area can only be approxi

mated since they are modified by natural changes in the water-table config

uration. 

Respectfully submitted, 

GERAGHTY 6 MILLER, INC. 

Wi11iam Sarni '  
Hydrogeologist 

O l i n  C .  B r a i d s .  x  

Senior Scientist  

Li-
John Isbi ster 

June I8. 1979 Vice President 
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DEPARTMENT OP ENVIRONMENTAL CONTROL Ref. .P. /  of ^  

FOR THE RECORD DATE: peb. 3 ,  1 9 7 7  

FROM: Robert Falk, Environmentalist II, S.C.D.E.C. 

SUBJECT: LILCO Bayshore Gas Plant 
Groundwater Contamination Survey 

On Nov. 16, 1976 I interviewed Mr. Burt Flamberg, an officer OF 
Summer s Lumber Co., 70 N. Clinton Ave., Bayshore. The f"iowi„o 
is a summary of that interview and subsequent inspectionJ 

1. Just after W.W. II Summer's Lumber began complaining 
to LILCO of strong tarry gaseous odors entering their 
ouxldmg from the basement. Prior to 1950, LILCO 
provided an exhaust fan for the basement to help 
alleviate odors. 

2. If exhaust fan breaks down, the odor permeates the 
entire building. 

^.groundwater level rises, which happens once or 
twice a year, an inch or so of "terribly smelling" 
water oil emulsion enters the basement and the 
exhaust fan helps only minimally to control odors. 

4. Inspection of basement found that over the years oil 
and tar had seeped through the walls. The odor of 
this residue was identical to that of those odors 
found at the LILCO site. Oily residue could be seen 

the basement floor, resulting from groundwater 
fluctuations. 

5. My. Flamberg spoke of two homes which had been located 
the lunber yard. One was owned by 

c/o  
). The other 

was owned by . Due to persistent 
odor complaints by these owners, LILCO bought and 
destroyed these homes in the 1950's. 

Nov. 17, 1976 interview with Joseph Hind, owner of Midtown Auto
motive, N/W corner of Ohion Blvd. and Clinton Ave., Bayshore. 
Midtown was built on the property owned by  and t 

After LILCO demolished the 2 homes, the land lay vacant 
for 7 or 8 years until Midtown built their shop in 1965. 
As construction began for the garage, Wind noticed very 
strong odors emanating from the ground. He, therefore, 

Ex. 6
Ex. 6 Ex. 6

Ex. 6

Ex. 6

Ex. 6 Ex. 6

The redacted information consists of names, addresses and/or phone numbers of private individuals. 
Disclosure of this information would constitute a clearly unwarranted invasion of personal privacy and 
thus is exempt from mandatory disclosure by virtue of Exemption 6 of the FOIA, 5 U.S.C. § 552(b)(6). 



To: FOR THE RECORD 
Re: LILCO Bayshore Gas Plant - 2 -

Feb. 3, 1977 

nn fh piafe 2 sheets of heavy polyurethane sheetinq 
9nSUn separate his concrete pad from the smelly 

earth. Odors remained in his building for about 6 months^ 

2* Wh®2 the,.road in front of Midtown- was opened to 
lay sewers for the S.W.S.D. the workers stopped work due 
to heavy gaseous odors and called LILCO, thinking there 
was a gas leak. No leak was found. 

Inspection of basement at 65 Clinton Ave., Bayshore on Nov. 17, 1976 

1. Tarry oily odors identical to those found at LILCO site 

evident m basement. Some seepage could be seen up to 

1' above the floor. F 

Nov?* 17^1976^ Wlth  on 

1. complained of serious long term odor problems 
in her basement. She had complained on numerous occa
sions to LILCO to no avail. 

ontJan^2771l97 ' electrician,

1. Just before W.W. II one Mr. Pathey, who owned Pathey Florists, 
sued LILCO for damages to his greenhouse located 2 blocks 
outh of the LILCO plant. Gaseous odors had emanated from 
the earth and rendered the house useless. 

2. in 1933  had been asked to drill a well for his 
brother-in-law residing on Smith St., Bayshore, approx
imately 300 feet North of Montauk Highway. The well 
was driven 20• and the resulting groundwater had the 

. odor of the gas plant located 5 or 6 blocks away. When 
the depth was increased to 40' the odors subsided. At 
this same time many area residents with hand pump wells 
drilled to around 15' were forced to abandon them. 

SUMMARY -

ligation was prompted by a complaint from workers on 
the S.W.S.D. They found that the "dry sewer" lines placed in 
the area of the LILCO plant were full of odorous water. They 

Ex. 6

Ex. 6

Ex. 6 Ex. 6

Ex. 6

The redacted information consists of names, addresses and/or phone numbers of private individuals. 
Disclosure of this information would constitute a clearly unwarranted invasion of personal privacy and 
thus is exempt from mandatory disclosure by virtue of Exemption 6 of the FOIA, 5 U.S.C. § 552(b)(6). 
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LILCO Bayshore Gas Plant 

p. _3_ of 3 

Feb. 3, 1977 

recognized the odor as being identical to that of the old LILCO 
site and suspected illegal dumping into the sewers. 

I was skeptical of this explanation as the sewers do not have 
any easy access for dumping. Additionally, since groundwater 
depth m the area is 6', I felt it possible that the water in 
the sewer lines was actually contaminated groundwater intrusion. 

This theory was substantiated by interviews with area residents 
long familiar with the area South of the LILCO site. This area 
coincides with the direction of groundwater flow. It appears 
that contaminants from the LILCO plant have been allowed to join 
the groundwater and that this may have started as early as the 
early 1900's. 

Further work on this contamination should be conducted. The full 
extent of contamination must be determined. Many questions must 
be answered such as: Are there any potable water sources now 
included in the plume? Will there be any detrimental effects 
on the marine ecology of the Great South Bay? Or has there 
already been? And, finally, will the contamination reach the 
potable water supplies of various Fire Island communities? 

Robert Falk 
RF/rt 

Orrf • 
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02-8904- 18-PA 
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Ref. JO.p. ¥ of^5 
POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT 

PART I: SITE INFORMATION 

Site Name/Alias Bay Shore Gas Plant 

Street Fifth Avenue near Jackerson Street 

City Bay Shore 

County Suffolk 2. 

3 

4. 

5. 

6. 

8. 

State New York 

County Code 103 

Zip 11706 

Cong. Dist. 02 

EPA ID NO. NYD986881654 

Latitude 40° 43'26* N Longitude 73" 15' 29"W 

USGS Quad. Bay Shore West. New York. 7,5 minute series 

Owner Long Island Lighting Co. (LILCO) 

Street 175 East Old Country Road 

City Hicksville 

Operator Same as Owner 

Street 

Citv 

Tel. No. (516)420-6132 

State New York 

Tel. No. 

Zip 11801 

State Zip. 

Type of Ownership 

0 Private • Federal • State 

• County • Municipal • Unknown • Other. 

Owner/Operator Notification on File 

• RCRA 3001 Date 

• None 0 Unknown 

• CERCLA 103c Date 

9. Permit Information 

Permit Permit No. Date Issued Expiration Date 

NY State Dept. of 
Health Permit to 
Discharge Sewage 
or Wastes into the 
Waters of the State Unknown 3/8/26 Unknown 

Comments 
Discharge unpolluted 
wastewaters into 
Watchogue Creek at 
Oak St.; discharge 
polluted wastes "into 
groundwaters tribu
tary to Watchogue 
Creek" on LILCO 
property. 



I 

I 

1 

9. Permit Information (Cont'd) 

Permit 
NY State Dept. of 
Health Permit to 
Discharge Sewage 
or Wastes into the 
Waters of the State 

Permit No. Date Issued Expiration Date 

Unknown 12/5/41 Unknown 

NY State Dept. of 
Health Permit to 
Discharge Sewage 
or Wastes into the 
Waters of the State 

10. Site Status 

Unknown 6/10/49 Unknown 

11.  

12. 

• Active 

Years of Operation 

0 Inactive 

1898 

• Unknown 

to 1973 

02-8904-18-PA 
Rev. No. 0 

Ref. j^p-SLof/r 

Comments 

Waste effluent into 
Watchogue Creek 
through an existing 
outlet sewer. 

Waste effluent into 
Watchogue Creek 
through an existing 
outlet sewer. Ap
parently no 
discharges to the 
ground after 1952 
conversion to oil gas. 
All waters treated 
and discharged to 
Watchogue Creek 
since that time. 

Identify the types of waste units (e.g., landfill, surface impoundment, piles, stained soil, 
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many 
waste unit numbers as needed to identify all waste sources on site. 

(a) Waste Management Areas 

Waste Unit No. 
-1 

Waste Unit Type 
Leaching Pit 

Facility Name for Unit 
Tar and Drip Collecting Pit 

(b) Other Areas of Concern 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify 
their locations on site. 

Approximately from 1898 until the early 1920s, it is believed that some oilv wastes and tars 
from the water gas process were dumped directly onto the around surface at the LILCO 
property west of Clinton Ave, (referred to as the Briahtwaters Yard). No estimate of the 
Quantities could be made. 

In 1949. neighbors to the south of the site on Fifth Ave, complained of oil in their basements. It 
was found that the underground drip oil storage tank and transfer system on site were 
extensively corroded. Drip oil contains benzene, toluene, and naphthalene. The storage tank 
and transfer system were removed from service in 1949 and 1952. respectively. A around oil 
recovery system was used until 1953. Occasional complaints of oil in the around were received 
in the late 1950s and early 1960s. 



02-8904- 18-PA 
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In 1976. Suffolk Water and Sewer Department (SWSD) workers found that "drv sewer" lines 
placed in the vicinity of the LILCO plant were full of odorous water and recognized the oHnr at 
identical to that at the old LILCO site. Their complaints promoted an investigation bv a Suffniir 
County Department of Environmental Control (SCDEO representative, which includpri 
interviews with longtime area residents and subsequent inspections. Several neighbors <m.th 
of the site complained of long-term oily odor problems in their basements. Oilv residues were 
noted on the basement floors and walls of several houses. A representative of the Summw't 
Lumber Co.. located at 70 N. Clinton Ave., said that just after World War II. the company 
complained to LILCO of strong tarry odors entering its building from the basement. LILCO 
provided an exhaust fan to alleviate odors. During the interview in 1976. it was reported that 
when the fan breaks down, the odor permeates the entire building. The representative akn 
reported that LILCO bought and destroyed two houses iust south of the lumber yard in the 
1950s because of persistent odor complaints bv the owners. Another interviewee reported 
drilling a well 20 feet deep in 1933 and encountering groundwater with the odor of the oas 
plant, which was located five or six blocks away. When the well depth was increased to 40 feet. 
the odor subsided. 

A Ground-Water Investigation bv Geraohtv and Miller. Inc. completed in June 1979 identifies a 
narrow groundwater contamination plume, based on naphthalene concentrations, emanating 
south from the site to Lawrence Creek. 

Ref. Nos. 1 through 8 

13. Information available from 

Contact Amy Brochu Agency U.S. EPA Tel. No. (201)906-6802 

Preparer Gerald V. Gilliland Agency NUS Corp. Region 2 FIT Date 8/23/89 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 1_ - Leaching Pit , Tar and Drip Collecting Pit 

p. x. Of _/£ 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

A permit to discharge polluted wastes into the groundwaters tributary to Watchogue Creek 
was issued on March 8,1926. The leaching pit was used until the early 1940s. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The leaching pit was located 195 feet due north of the southwest corner of the eastern portion 
of the site, near the intersection of Clinton Avenue and the railroad tracks that parallel the 
south property boundary. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

It was estimated that at the time of disposal an average flow of 500 gallons per day (gpd) and a 
maximum flow of 5000 gpd of wastewater went into the leaching pit. 

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

The material discharged into the leaching pit was described by LILCO as steam used to heat the 
holder seals, condensation from the gas in the holder itself, rainwater caught in the holder 
tank, and entrained water pumped with the tar from the tar separator. The leaching pit was 
used in the 1940s for infrequent tar disposal. A SCDEC representative described the waste 
found in the leaching pit in 1976 as sludge oils. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

A January 20, 1977 SCDEC inter-office memorandum from its Chem Lab indicates that analysis 
of an "extract of the pit source material" found that toluene, indene, naphthalene, a- or B-
methylnaphthalene or both, and dimethylnaphthalene (10 possible isomers) were present as 

' ' major components. The leaching pit is referred to on a Plan of Gas Works as the Tar and Drip 
Collecting Pit. The term drip refers to drip oil, which contains naphthalene, benzene, and 
toluene. A groundwater contamination plume emanating from the site, as based on 
naphthalene concentrations, was described in 1979. Also, due to the nature of the facility and 
the wastes which may have been disposed of in the leaching pit, the potential exists for any 
one, or a number, of the following specific hazardous substances to be present: 

benzene 
toluene 
xylenes 
phenol 
cresols 
xylenols 
pyridine 
naphthalene 
methyl naphthalene 
dimethylnaphthalenes 
acenaphthene 
carbazole 
fluoranthene 
anthracene 
pyrene 
chrysene 
benz(a)anthracene 
benzo(k)fluo«,anthene 

benzo(a)pyrene 
perylene 
benzo(g,h,i)perylene 
benzo(b)chrysene 
dibenz(a,h)anthracene 
polychlorinated biphenyls 
aluminum 
iron 
magnesium 
titanium 
sodium 
potassium 
sulphur 
phosphorous 
antimony 
arsenic 
barium 
beryllium 

boron 
copper 
lead 
fluorine 
manganese 
mercury 
molybdenum 
nickel 
seienium 
tellurium 
thallium 
tin 
uranium 
vanadium 
zinc 
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of/r. 
Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

A representative of the Suffolk County Department of Health Services and formerly of the 
SCDEC.described the leaching pit as a large rectangular underground concrete box with 
perforated sides, found in 1976 to contain sludge oils. Wastewaters were discharged into the 
pit and allowed to infiltrate into the ground. The narrow groundwater contamination plume 
described by Geraghty and Miller, Inc., based on naphthalene concentrations, extends south 
from the eastern portion of the site to the edge of Lawrence Creek, a groundwater discharge 
area, but contaminants were not detected in the creek. 

Ref. Nos. 1.2.4 through 11 
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GROUNDWATER ROUTE 

1. Describe the likelihood of a release of contaminant(s) to the groundwater as follows: 
observed, alleged, potential, or none. Identify the contaminants) detected or suspected and 
provide a rationale for attributing the contaminant(s) to the facility. 

A groundwater contamination plume emanating south from the site, based on naphthalene 
concentrations, was described in the 1979 Geraghty and Miller, Inc. report. An outline of the 
plume is included in the report. Other contaminants identified in groundwater samples 
collected during the investigation include C2 benzenes, C3 benzenes, methyl indene, methyl-
naphthalene, acenaphthene, dibutyl phthalate, and phenols. An analysis of an "extract of the 
pit source material" in 1977 indicated that it contained naphthalene, indene, toluene, a- or B-
methylnaphthalene or both, and dimethyl naphthalene (10 possible isomers). Many of the 
compounds found in the groundwater samples and in the pit source material are typically 
found in manufactured gas plant tars. 

Ref. Nos. 5, 7,9 

Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, permeability, overlying strata, confining layers, interconnections, 
discontinuities, depth to water table, groundwater flow direction. 

The Magothy Aquifer is the aquifer of concern in the vicinity of the Bay Shore Gas Plant. Its 
surface lies at depths between 75 and 154 feet below the ground surface in the vicinity of the 
site. The undifferentiated Matawan Group-Magothy Formation, in which the aquifer is 
contained, consists of fine to coarse sand, gravel, interstitial clay and silt, and beds and lenses 
of clay. The unit generally has a moderate hydraulic conductivity and is approximately 800 to 
900 feet thick in the vicinity of the site. The Gardiners Clay, a unit consisting of clay, silt, clayey 
and silty sand, and clayey and silty gravel overlies the Magothy Formation, but it is not 
continuous throughout the 3-mile radius around the site. The Gardiners Oay is 0 to 30 feet 
thick in the area. The unit has a low hydraulic conductivity and tends to confine water in the 
underlying Magothy Aquifer. The Magothy, however, is to some degree hydraulically 
connected through the unit to the overlying Upper Glacial Aquifer, which extends from the top 
of the Gardiners Clay (where present) to the surface, is approximately 50 to 150 feet thick, and 
contains the water table. The Upper Glacial Aquifer consists mainly of sand and gravel of 
moderate to high permeability. Beneath the site, the water table is at a depth of 
approximately 7 feet below ground surface. Groundwater is moving south. 

Ref. Nos. 5.12,13,14 

3. Is a designated sole source aquifer within 3 miles of the site? 

The site is located within the area delineated as the sole source aquifer area underlying Suffolk 
and Nassau Counties as published in the Federal Register, Vol. 43, No. 120, June 21,1978. 

Ref. No. 15 

4. What is the depth from the lowest point of waste disposal/storage to the highest seasonal 
level of the saturated zone of the aquifer of concern? 

The lowest point of waste disposal was in the leaching pit, the depth of which is unknown. A 
depth of 6 feet below ground surface will be assumed. The water table is approximately 7 feet 
below ground surface at the site, so the depth from the lowest point of waste disposal to the 
water table is approximately 1 foot 

Ref. Nos. 2, 5,6. 7,8 
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What is the permeability value of the least permeable continuous intervening stratum 
between the ground surface and the aquifer of concern? 

The least permeable continuous stratum in the unsaturated zone between the ground surface 
and the Magothy Aquifer, the surficial Upper Glacial Aquifer deposits, has a permeability value 
estimated to be greater than 10'3 cm/sec. 

Ref. Nos. 12,16 

6. What is the net precipitation for the area? 

The net annual precipitation in the vicinity of the site is approximately 14 inches. 

Ref. No. 16 

7. Identify uses of groundwater within 3 miles of the site (i.e., private drinking source, municipal 
source, commercial, industrial, irrigation, unusable). 

Groundwater within 3 miles of the site is known to be used for municipal water supply, and is 
probably also used for industrial, commercial, and other freshwater supply purposes. 

Ref. Nos. 12. 13,15, 17 

8. What is the distance to and depth of the nearest well that is currently used for drinking or 
irrigation purposes? 

Distance 0.4 mile Depth 592. 775. and 776 feet 

Ref. Nos. 13,18 

9. Identify the population served by the aquifer of concern within a 3-mile radius of the site. 

Approximately 171,000 people use groundwater obtained within 3 miles of the facility as a 
. - potable supply. 

Ref. Nos. 17,18 

SURFACE WATER R.OUTE 

10. Describe the likelihood of a release of contaminants) to surface water as follows: observed, 
alleged, potential, or none. Identify the contaminants) detected or suspected, and provide a 
rationale for attributing the contaminants to the facility. 

The plume of contaminated groundwater described by Geraghty and Miller, Inc. in 1979 
emanated south from the eastern portion of the site to the edge of Lawrence Creek, a 
groundwater discharge area. Contaminants were hot detected in Lawrence Creek, but there is 
potential for contaminants to proceed toward and enter into the creek. There is little potential 
for contaminant migration through overland runoff because there is a railroad spur adjacent 
to the southern edge of the site (in the downslope direction). 

Ref. Nos. 5,13 
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Identify and locate the nearest downslope surface water. If possible, include a description of 
possible surface drainage patterns from the site. 

The facility slopes very slightly to the south. The nearest downslope surface water is the 
O-co-nee Lake, approximately 1600 feet south of the site. However, there is a railroad spur 
adjacent to the southern edge of the site. It is unknown whether runoff passes under the spur 
(i.e., as through a storm drain) and continues to the lake or whether runoff follows the path of 
the railroad spur. There are also several roads between the site and O-co-nee Lake. 

Ref. No. 13 

What is the facility slope in percent? (Facility slope is measured from the highest point of 
deposited hazardous waste to the most downhill point of the waste area or to where 
contamination is detected.) 

The facility slope is estimated to be less than 1 percent to the south. 

Ref. No. 5 

What is the slope of the intervening terrain in percent? (Intervening terrain slope is measured 
from the most downhill point of the waste area to the probable point of entry to surface 
water.) 

The intervening terrain slope is estimated to be less than 1 percent. The elevation change from 
the site to the O-co-nee Lake is approximately 9 feet, and the shortest possible overland route 
is approximately 1600 feet, assuming that runoff passes under the railroad spur rather than 
along it, and over or under the roads between the site and the lake. 

Ref. No. 13 

What is the 1-year 24-hour rainfall? 

The 1-year 24-hour rainfall in the vicinity of the site is approximately 2.75 inches. 

Ref. No. 16 

What is the distance to the nearest downslope surface water? Measure the distance along a 
course that runoff can be expected to follow. 

The O-co-nee Lake is approximately 1600 feet downslope from the site, assuming that the 
runoff path is under the railroad spur and roads rather than along them. 

Ref. No. 13 

Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking, irrigation, 
recreation, commercial, industrial, not used). 

Surface waters within 3 miles downstream of the site are not used for drinking or irrigation. 
The small lakes and streams are classified as suitable for use for fishing and for secondary 
contact recreational activities such as boating. Actual uses are unknown. 

Ref. Nos. 13.19,20 
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17. Oescribe any wetlands, greater than 5 acres in area, within 2 miles downstream of the site. 

Include whether it is a freshwater or coastal wetland. 

There are no coastal or freshwater wetlands greater than 5 acres in area within 2 miles 
downstream of the site. 

Ref. No. 13 

18. Oescribe any critical habitats of federally listed endangered species within 2 miles of the site 
along the migration path. 

There are no critical habitats of federally listed endangered species within 2 miles of the site 
along the migration path. 

Ref. No. 21 

19. What is the distance to the nearest sensitive environment along or contiguous to the 
migration path (if any exist within 2 miles)? 

No sensitive environments exist within 2 miles of the site along the potential migration route. 

Ref. Nos. 13,21 

20. Identify the population served or acres of food crops irrigated by surface water intakes within 
3 miles downstream of the site and the distance to the intake(s). 

No surface water intakes are known to exist along the potential migration route. 

Ref. Nos. 12, 13,15,17,19, 20 

21. What is the state water quality classification of the water body of concern? 

The state water classification of the O-co-nee and Lawrence Lakes is "C". Class "C" waters are 
considered suitable for fishing and fish propagation. Such waters are also considered suitable 
for primary and secondary contact recreation, even though other factors may limit the use for 
that purpose. The state water classification of the Lawrence and Watchogue Creeks is "I". 
Class T waters are considered suitable for secondary contact recreation and any other usage 
except for primary contact recreation and shellfishing for market purposes. 

, • Ref. Nos. 19,20 

22. Oescribe any apparent biota contamination that is attributable to the site. 

No biota contamination was noted in available background information or during the off-site 
reconnaissance conducted by NU5 Corporation Region 2 FIT on April 17,1989. 

Ref. Nos. 1,2,3,4 

AIR ROUTE 

23. Describe the likelihood of a release of contaminants) to the air as follows: observed, alleged, 
potential, none. Identify the contaminants) detected or suspected, and provide a rationale 
for attributing the contaminants) to the facility. 

There has never been a documented incidence of a release of contaminants from the site to the 
air. The site has been inactive for approximately 16 years, except for its use as a substation for 
transmission of electricity. The potential for release of contaminants from the site to the air is 
low. 

Ref. Nos. 2,22 
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24. What is the population within a 4-mile radius of the site? Ref. iO . p. f 3 oflfT 

The population within 4 miles of the site is approximately 144,700. 

Ref. No. 23 

FIRE AND EXPLOSION 

25. Describe the potential for a fire or explosion to occur with respect to the hazardous 
substance(s) known or suspected to be present on site. Identify the hazardous substance(s) 
and the method of storage or containment associated with each. 

There have been no documented incidences of fire or explosion at the facility. The site has 
been inactive for 16 years, except for its use as a substation for transmission of electricity. The 
mineral oil transformers used on site contain less than 500 parts per million (ppm) of 
polychlorinated biphenyls (PCBs). The potential for fire or explosion to occur with respect to 
hazardous substances at the facility is low. 

Ref. Nos. 2, 22 

26. What is the population within a 2-mile radius of the hazardous substance(s) at the facility? 

The population within 2 miles of the site is approximately 39,700. 

Ref. No. 23 

DIRECT CONTACT/ON-SITE EXPOSURE 

27. Describe the potential for direct contact with hazardous substance(s) stored in any of the 
waste units on site or deposited in on-site soils. Identify the hazardous substance(s) and the 
accessibility of the waste unit. 

The gas plant facility was demolished in 1976, at which time the leaching pit and its contents 
were uncovered and removed. However, the Geraghty and Miller, Inc. investigation in 1979 

•' identified a groundwater plume, based on naphthalene concentrations, emanating south from 
the site. There may be residual contamination left on site. There is a hole in the fence on the 
east side of the site. 

Ref. Nos. 3,5 

28. How many residents live on a property whose boundaries encompass any part of an area 
contaminated by the site? 

Several residents and businesses south of the site complained of gaseous tarry odors in their 
basements. LILCO supplied an exhaust fan to Summer's Lumber Co., located just south of the 
site, to eliminate odors. LILCO also bought and destroyed two houses south of the lumber yard 
in the 1950s because of persistent complaints by the residents of strong tarry odors in their 
basements. Oily residues were noticed in several basements in 1976. The extent of the 
groundwater plume, as defined by Geraghty and Miller, Inc., underlies many commercial and 
residential properties south of the site. 

Ref. Nos. 2,4,5 

29. What is the population within a 1-mile radius of the site? 

The population within 1 mile of the site is approximately 10,600. 

Ref. No. 23 
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PARTIV: SITE SUMMARY AND RECOMMENDATIONS 

The Bay Shore Gas Plant Site is located in a suburban area in Bay Shore, Suffolk County, New York, 

approximately 1.5 miles north of the southern shore of Long Island. From 1898 until 1952, the facility 

was used by Long Island Lighting Company (LILCO) to produce carburetted water gas. After 1952, the 

LILCO system was converted to natural gas supplied by pipelines from the southwest. From 1952 

until 1973, the Bay Shore facility was used to produce oil gas to augment the natural gas supply 

during high demand periods and also later for occasional operator training and equipment testing. 

Gas production at the facility ceased completely in 1973. Most of the features of the gas 

manufacturing facility were removed during demolition work on site in 1976. 

The site consists of two portions, one on either side of Clinton Avenue below Jackerson Street, that 

were connected by an underground tunnel while the site was active. The 2-acre property east of 

Clinton Avenue is currently used as a substation for the transmission of electricity. Mineral oil 

transformers that contain less than 500 ppm of PCBs are used to step down voltage from 23 kilovolts 

(kv) out of the power station to 13 kv out of the site's substation. During an off-site reconnaissance 

by NUS Corporation Region 2 FIT on April 17, 1989, the features observed to be on site were the 

transformer substation, two abandoned buildings, and a concrete slab that may have been the 

foundation for a large gas storage tank formerly on site. Drums and refuse along the southern 

boundary and a hole in the fence on the east side of the site were also observed. The 1-acre west 

portion of the site, referred to by LILCO as the Brightwaters Yard, was not observed during the 

reconnaissance. 

During the early years of gas production at the Bay Shore Gas Plant, approximately from 1898 until 

the 1920s, it is believed that some oil wastes and tars were disposed of onto the ground surface at the 

Brightwaters Yard. At the same time, aqueous wastes were discharged into Watchogue Creek. 

Expansion of the site in 1926 led to the installation of a wastewater treatment system. Non-

contaminated wastes and runoff were still discharged to Watchogue Creek, while contaminated 

wastes were treated for oil and tar removal in separators. Excess water was discharged into an on-site 

leaching pit An average flow of 500 gallons per day (gpd) and a maximum of 5000 gpd were 

discharged into the pit. According to LILCO, the leaching pit had not been used since the early 1940s. 

The leaching pit was discovered by the Suffolk County Department of Environmental Control (SCDEC) 

during demolition work in 1976. The pit was described by an SCDEC representative as a large 

rectangular underground concrete box with perforated sides, filled with sludge oils. 
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PART IV: SITE SUMMARY AND RECOMMENDATIONS (CONT'D) 

An analysis of the pit source material by the SCDEC indicated that toluene, indene, naphthalene, a-

or B-methylnaphthalene or both, and dimethylnaphthalene (10 possible issomers) were present as 

major components. The leaching pit and its contents, as well as many other site features, were 

removed during the demolition. The large gas holder was knocked over and its contents, oil and tarry 

sludges, were allowed to spill onto the ground surface of the site before being removed. 

Many neighbors south of the site had complained over a period of many years of oily and tarry odors 

in their basements. Around 1950, LILCO provided an exhaust fan to Summer's Lumber Company, 

located just south of the gas plant, to alleviate strong tarry odors coming into the company's 

basement. A Summer's representative stated in an interview in 1976 that the odor permeates the 

entire building when the fan breaks down. In the 1950s, LILCO bought and destroyed two houses 

south of the lumber yard because of persistent odor complaints by the owners. In 1976, complaints by 

sewer workers of odorous water filling "dry sewer" lines in the area led to an SCDEC inspection. 

During the inspection, an SCDEC representative noted oily residues on the floors and walls of 

basements in several residences south of the site. A Ground-Water Investigation by Geraghty and 

Miller, Inc., completed in June 1979, identified a narrow groundwater contamination plume, based 

on naphthalene concentrations, emanating south from the site to the edge of Lawrence Creek, a 

groundwater discharge area. Other contaminants found in groundwater during the investigation 

include C2 benzenes, C3 benzenes, methyl indene, methylnaphthalene, acenaphthene, dibutyl 

phthalate, and phenols. Contaminants were not detected in samples taken from Lawrence Creek at 

the tim." cthe investigation. 

The site is given a recommendation of HIGH PRIORITY for further action under CERCLA. The 

recommendation is based on the following factors: 

• Contaminants attributable to the site have been identified in the area's groundwater, 

e There are municipal supply wells within one-half mile of the site. 

• The site is located within an area delineated as a sole source aquifer area. 

Further action should include the identification of all wells, public and private, within 1 mile of the 

site, and a sampling plan to determine whether a source of contamination still exists at the site and to 

define the full and exact extent of groundwater contamination attributable to the site. 



REFERENCE 11 



Ref- -LLL, p . ( of 

/1 
LONG ISLAND LIGHTING COMPANY 
1 7 3  E A S T  O L D  C O U N T R Y  R O A D  •  H I C K S V I L L E .  N E W  Y O R K  I I 8 0 I  

October 10, 1978 

Mr. James Pirn, P.E. Chief 
Enforcement Section 
Suffolk County Dept. of 
Environmental Control 

65 Jetson Lane 
Hauppauge, New York 11787 

Bay Shore Groundwater Investigation 

Dear Mr. Pirn: 

Enclosed is a copy of Geraghty and Miller's Phase I Report of the 
Bay Shore Groundwater Investigation which was discussed at the • 
September 26 meeting among yourself, E. Koch CSCDEC), G..Robbins 
(NYSDEC), representatives of Geraghty and Miller and myself. The 
report summarizes the results of the Phase I field effort including 
a discussion of the geology and hydrology found in the area and 
presents the results of the groundwater sampling program. In 
general,,, of the 18 wells installed as part of Phase I, three show 
evidence of contamination in the low part per million range, while 
the other wells show either no contamination or, if present, at the . 
low part per billion level. 

As agreed at the September 26 meeting, naphthalene is an appropriate 
indicator parameter to the contamination and we will proceed with 
thO Phase II investigation to determine the southern boundary of 
the contamination. It was also agreed that the Phase II wells ( I . e .  
locations 5-10) will be located between Lawrence and Watchogue Creeks 
only since the results from Phase I indicated that no contamination 
extended east or west of the creeks. In addition, if we believe 
that locations 8-10 are not required, we will contact your prior 
to completing the Phase II investigation. 

If you have any questions, please do not hesitate to contact us. 

Very truly yours, 

Steven V. Dalton, Manager 
Water Quality Control Division 

SVD/cg 

cc: Mr. G. Robbins. NYSDEC 
Mr. E. Koch, SCDEC 
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LONG ISLAND LIGHTING COMPANY 
I7S EAST OLD COUNTRY ROAD • H ICKSVI LLE. NEW YORK tISOl 

Direct Dial Number 

June 11, 1980 

Mr. James H. Pim, P.E., Chief 
Industrial Waste and Hazardous 
Materials Control Section 

Suffolk County Department of Health Services 
65 Jetson Lane 
Hauppauge, New York 11787 

Bay Shore Groundwater Investigation 

Dear Mr. Pim: 

As you are aware, since the Spring of 1979 we have been monitoring 
periodically a network of observation wells on and immediately 
adjacent to the Bay Shore Gas Plant property. A limited quantity 
of oil similar to No. 2 oil was initially determined to exist 
near the southwest corner of "the property. However, as described 
in detail in the attached report, no significant amounts of oil 
have been observed since October, 1979 in the affected test 
wells nor did the oil appear in the additional monitoring wells 
installed during subsequent stages of the investigation to 
redefine its location. 

Approximately seven months have now passed since the oil was 
last observed and the water table has risen andjfallen in 
response to natural fluctuations without causing the oil to 
feappear. Therefore, we request that the County relieve ug of 
"Sny further investigation or action associated witn me Bay 
Shore site and to consider the matter resolved. 

If you have any questions, please do not hesitate to contact me. 

Very truly yours, 

- 1 - 'W r 
t ... 
Raymond J. Driscoll, P.E. 
Manager 
Environmental Engineering Dept. 

SVD/cg 

CC: Mr. A. LaRuffer NYSDEC 
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LONG ISLAND LIGHTING COMPANY 
>75 EAST OLD COUNTRY ROAD • HICKSVILLE, NEW YORK 11801 

Direct Dial Number Ref- /3. p. J_ of" 

February 8, 1983 

Mr. James H. Pim, P.E. 
Hazardous Materials Management 
Suffolk County Department of 
Health Services 

15 Horseblock Place 
Farmingville, NY 11738 

Bay Shore 

Dear Mr. Pim: 

Februarv 1^1 ^ monltoring You and I conducted on 
February 1, 1983 at the above mentioned site. In addition. 

conducted bY LILCO personnel on January 7 
and January 13, 1983 are included for your records. 

°ne inch dlameter steel pipe wells were 
installed by LILCO crews as a "screening" technique to 

the "eeJ for additional, more expensive, 4 inch PVC 
monitoring wells installed by a contractor. The pipe wells 
(#s 5,7,8,11,12,13,14,15,16 & 27) only have a five foot screen 
at an unrecorded depth whereas the 4 inch wells have a ten foot 
DlaeeR drilled to a dePth of approximately 15 feet which 

fu °f screen above and below the water table. In 
ils* unlike the * PVC wells, cannot be 

nnf a thlef- AnY other device, such as a ruler, will 
SeLP Fo^^Ln?^'6 indic^ion o f  the quantity of oil in Ihe 
wen. For example, based on findings in well #7 (pine well) we 
were requested to drill a 4 inch well in that location. The' 

ir a 6.inc£es frora #7) has not shown any measurable 
Produ°t• Therefore, as I mentioned Tuesday, we do not 

and since Lifrnaha?nS 5® °n the, one lnch P^-Pe "ells to be valid 
nw! ? J S? has bad numerous 4 inch wells installed by a 
points? P1PS WellS should be abandoned as monitoring 

Very truly yours, 

£ ^ 

Kenneth A. Yager 
Environmental Engineering 

KAY/mf 

A t t".fl r hnifari t. 
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Niew York State Department of Environmental Conservation 
50 Wolf Road, Albany, New York 12233-7010 

FAX JUL 311997 

John P. Cahill 
Commissioner 

Mr. Steven Dalton 
Long Island Lighting Company 
175 East Old Country Road 
Hicksville, NY 11801 

Dear Mr. Dalton: 

The New York State Department of Environmental Conservation (NYSDEC) has reviewed 
the 1993 Field Investigation Report and the subsequent Risk Assessments and Feasibility 
Study for the former manufactured gas plant (MGP) in Bay Shore, NY Several gaps in 
the site characterization have been identified, which will need to be addressed in order to 
complete an acceptable Remedial Investigation and Feasibility Study (RI/FS) for the site. 
This additional site characterization data is likely to require a substantial revision of the 
Risk Assessment and Feasibility Study portions of the RI/FS. 

Please note that full assessments of human health risks will be performed by the New York 
State Department of Health (NYSDOH), which has not been involved in this stage of the 
review process. 

SITE CHARACTERIZATION 

Source Area Delineation 

The 1993 Field Investigation Report does not adequately define ttie vertical and horizontal 
extent of MGP related wastes. Nearly all of the borings and test pits to date have 
terminated at or above the water table. Of the few borings which have progressed 
significant distances below the water table, at least two (MW-5 and MW-7) have detected 
evidence of significant downward migration of dense, non-aqueous phase liquid (DNAPL). 
Horizontal migration of NAPL appears also to have taken place. 

Vertical NAPL Migration 

At MW-7, the boring was terminated at 45 feet BGS. NAPL was still visible at this depth, 
over 35 feet below the water table. The visual identification, coupled with the fact that the 
deeper well is far more contaminated than the shallow well in an area of minimal 
downward groundwater gradient, supports the notion that substantial downward DNAPL 
migration has taken place in this area. Similar downward migration is likely farther north 
in the area near the relief holder; however, no deep wells or borings exist in this area to 
test this possibility. 
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Horizontal NAPL Migration 

MW-5 is located off the LILCO property, some distance from the former manufacturing 
and storage facilities. Oily sheens were noted 15 feet below the water table, indicating a 
substantial degree of horizontal NAPL migration. A second off-site well, MW-4, yielded 
evidence of NAPL at shallow depths, both in the boring log and in very high levels of 
groundwater contamination. Both of these wells contain organic contaminants at 
concentrations in excess of their aqueous solubilities. Oil seeps were noted in basements in 
this area during the late 1940's, so the existence of significant off site NAPL migration in 

.the past has been firmly established. Oddly, although the suite of groundwater 
contaminants at locations MW-4, MW-5, and MW-7 is broadly similar, there is little 
evidence of downward NAPL penetration at MW-4. 

Areal Extent of Soil Contamination 

The characterization of soil contamination along the northwest boundary of the Bay Shore 
site on Figures 6-1 through 6-6 is misleading. Borings SB-20, SB-21, SB-26, and SB-28 
are all shown with "no field instrument detection" notations. Yet the boring logs for all 
four show elevated HNu readings (as high as 85 ppm, comparable with the most 
contaminated zones), with sheens and "strong odors" noted for some intervals. The edge 
of the contaminated area here will need to be determined more precisely via laboratory 
analysis of subsurface samples. 

Likewise, the eastern boundary of contamination near Fifth Avenue is undefined. Borings 
SB-22 and SB-30 are presented as "no field instrument detection" locations to delimit the 
zone of soil contamination. However, elevated HNu readings were noted in both borings. 
In addition, all borings and test pits along this edge of the property were terminated at the 
water table. Given the proximity of the former gas holders to the property line, it is 
possible that DNAPL has spread below the water table and beneath the eastern site 
boundary. 

Although the holder foundation pads appear today as clean concrete surfaces, there is no 
information available to determine whether contamination penetrated through these pads (or 
predecessor structures) in the past. Soil borings and monitoring wells should be completed 
through each of the holder foundations to determine whether this has occurred. 

Off-Site Groundwater Plume 

The reported chemical makeup of the off-site groundwater plume is highly unusual, in that 
the relatively immobile PAH compounds have apparently migrated over 3000 feet—farther 
than the more soluble BTEX compounds. This will need to be verified with at least one 
additional round of sampling of the existing off-site monitoring wells. Careful examination 
of the shallow wells in each well cluster should be performed to verify that no floating oil 
layer is present. Such a layer, if present, would offer an explanation for the extraordinary 
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transport of PAH compounds. Full QA/QC reporting (category B deliverables) will be 
necessary at least for the first sampling round. 

The groundwater plume originating at the H-tank area on the Brightwaters Yard needs to 
be more thoroughly characterized. If there is a floating product problem at this site, the H-
tank appears to be a likely source. Permanent, multi-level monitoring wells will be 
required. 

Implications for the Feasibility Study 

The likely presence of DNAPL below the water table may have profound consequences for 
remedy selection. DNAPL which has penetrated below the water table will continue to 
function as a potent source of groundwater contamination even if contaminated soils in the 
vadose zone are successfully capped, treated or removed. Likewise, the likely presence of 
NAPL spreading beyond the LILCO property line changes the scope of the environmental 
problem. Off-site spreading has clearly taken place in the past, as indicated by the 
complaints of oil seeps in basements along Clinton Avenue in the 1940's and 50's. It 
would be remarkable if remnants of this material were not still present in the area, and 
boring logs from MW-4 and MW-5 strongly indicate that it is. The curious distribution of 
contaminants in the downgradient plume raises the possibility that a PAH-rich LNAPL is 
floating on the water table for a distance of several thousand feet downgradient of the MGP 
site. This material will continue to contaminate groundwater which comes into contact 
with it, and surrounding land uses greatly limit the remedial options which can be applied. 

RISK ASSESSMENT 

As noted above, our review of the risk assessment document is limited in scope. Such 
reviews are normally undertaken by the New York State Department of Health 
(NYSDOH). Some general trends, however, can be discerned in a cursory review. 

It is very likely that substantial revision of the Risk Assessment will be required following 
completion of a more comprehensive site investigation. As noted above, MGP wastes 
appear to have spread more widely than has been acknowledged so far; consequently, the 
definition of exposure zones which forms the basis for this document will probably have to 
be changed. 

The possible existence and use of domestic water wells in the area downgradient of the site 
needs to be more thoroughly described. If there are legal or administrative measures 
already in place to control such exposure (such as local ordinances dealing with 
groundwater use), these should be described. 

Given the likelihood of off-site spreading of undissolved MGP wastes, the possibility for 
human exposure through contamination of basement air in neighboring buildings needs to 
be assessed. 
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Naphthalene should be added to the list of compounds which are considered in the 
inhalation exposure pathway for underground utility workers. 

FEASIBILITY ANALYSIS 

As noted earlier, if further investigation verifies the spreading of non-aqueous phase liquids 
into off-site areas or vertically downward into the aquifer, then substantial revision of the 
Feasibility Analysis will be required. 

During the site visit in early July, I was informed of a pilot test which had been conducted 
using soil vapor extraction and sparging in the area just south of the former relief holder. 
The results of this test should be incorporated in the FS. 

Remedial Action Objectives 

The discussion of remedial action objectives for groundwater in Section 2.1.3 should note 
that the proper cleanup objective for class GA groundwater is attainment of drinking water 
standards. Further evaluation will determine whether this objective is technically feasible, 
and on what time frame it might be accomplished. 

The Technical and Administrative Guidance Memorandum (Number 4046) referenced in 
Section 2.2.1 has been revised as of January 24, 1994. This revision should be noted and 
incorporated throughout the FS document. 

Identification and Screening of Technologies 

The discussion of bioventing in Section 3.3.2.4 should note that some of the nutrients 
which would likely be added to stimulate biological activity (most notably, nitrate ion) are 
themselves common groundwater contaminants for which maximum contaminant levels 
have been established. Consequently, nutrient addition systems must either use very low 
concentrations of nutrients (below the MCL) or be accompanied by a groundwater capture 
system which eliminates the potential for off site migration of the added nutrients. 

In the discussion of excavation and on site biotreatment in Section 3.3.3.1, the need to 
conduct treatment in an enclosure is noted as a drawback to this specific technology. Such 
an enclosure may be required over any excavation site which encounters concentrated MGP 
wastes. Consequently, this disadvantage may apply to all remedial options which require 
excavation, including those which involve off site disposal. This should be mentioned here 
and also in the subsequent sections dealing with off site treatment and disposal. What is 
the basis for screening out this alternative but retaining other excavation-based alternatives? 

The existence of building foundations is noted in several discussions throughout the 
document as an impediment to remediation. While these foundations may represent a 
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significant inconvenience and added expense, it appears that this problem could be readily 
dealt with by removing the foundations. This option needs to be discussed, including the 
differential impacts on cost and implentability for each remedial alternative. 

The discussion of horizontal wells in Section 3.4.2.2 should note that there are directional 
drilling techniques available for placement of these wells beneath foundations, railroad 
tracks, and other surface features which would prohibit trench-and-cover installations. 
This option should be retained for further analysis. 

The possibility of using permeable reaction walls as a groundwater control measure should 
be discussed in this section. 

Development and Analysis of Alternatives 

In Section 4.2.2.4, the statement that "...soil excavation will result in th® removal of the 
source of groundwater contamination" is likely to prove incorrect, unless the excavation 
proceeds to extreme depths. As noted earlier in this letter, there is abundant evidence that 
DNAPL migration has progressed to significant distances below the water table, beyond 
the reach of excavation technologies. Groundwater contamination in the main body of the 
plant, as shown by the only available well cluster (MW-7, is significantly worse at depth 
than near the water table. Excavation of soils above the water table will address direct 
contact exposures and will remove some part o/the source of groundwater contamination, 
but is not likely to remove all of it. 

It is not clear why the recharge of treated groundwater in Alternative 4 (Section 4.2.4) is to 
be done with wells. In a relatively uniform, sandy material such as is present in the 
subsurface here, it seems that the use of infiltration galleries would achieve more uniform 
recharge (and thus, more dependable plume containment). Experience at other sites also 
indicates that bacterial and chemical fouling is less common in infiltration galleries than in 
wells, so operation and maintenance costs should be lower as well. 

The discussion of groundwater treatment alternatives in Section 4.2.8 makes mention of the 
length of time required to pump three pore volumes of groundwater from the site. What is 
the relevance of this figure? In the absence of some form of source treatment or control, it 
is very unlikely that a ten-year pumping period would accomplish any permanent reduction 
in groundwater contamination. 

DEVELOPMENT OF A FULL RI/FS 

The current state of knowledge of site conditions does not allow a complete evaluation of 
human health risks or selection of a remedy. The spatial distribution of contaminants has 
not been established, leading to serious uncertainty as to the effectiveness of different 
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remedial technologies and the physical areas where they would be applied. To allow a 
meaningful evaluation of these technologies, the following areas need to be investigated in 
greater detail, with the results incorporated into a revised risk assessment and feasibility 
study: 

Vertical Distribution of Contamination: The depth extent of contamination beneath the site 
needs to be determined. This will require installation of several additional borings and 
well clusters throughout the former manufacturing and storage portions of the site. At 
least some of these clusters should include wells screened immediately above the first 
significant aquitard, which appears to be the Gardiners Clay at a depth of roughly 75 feet. 
Pooling of NAPL at this depth is possible. All borings must be continuously sampled, 
either using continuous split spoon sampling or some other drilling technology which 
provides continuous samples, such as rotasonic coring. 

Horizontal Distribution of NAPL: The potential for off-site migration of NAPL past the 
eastern and southern boundaries of the site needs to be investigated. The area along 
Clinton Avenue where floating oil was discovered in the 1940's and 1950's is of particular 
interest, as is the area south of the former H-fuel tank. The area along Fifth Avenue, east 
of the site should also be included. Both DNAPL and LNAPL migration need to be 
considered, which will require groundwater monitoring at multiple levels. 

Horizontal Distribution of Soil Contamination: The northern boundary of contaminated soil 
was not established during the field investigation. Additional borings need to be placed in 
this area, with samples collected for laboratory analysis to determine the volume and 
location of contaminated soils. 

Downeradient Groundwater Plume: Those permanent wells which still exist should be 
sampled during high water and low water periods, with full QA/QC review of at least the 
first round of monitoring data. Initial inspection of each well should include the use of a 
clear bailer to determine whether floating product is present. 

Downgradient Water Use: The potential for exposure to the plume through domestic wells 
needs to be more thoroughly investigated. County Health Department officials should be 
contacted. It may be necessary to contact individual homeowners in the residential areas 
closest to the site, where exposure to non-aqueous phase liquids is most likely. 
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If you have any questions regarding this site, please contact Gardiner Cross of my staff at 
(518) 457-9280. 

Sincerefy, 

ies Van Hoesen 
Chief, Central Field Services Section 
Bureau of Construction Services 
Division of Environmental Remediation 

cc: C. Sullivan 
D. Riccobono 

1 
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Town Gas Plants—History, Problems' 
And Approaches to Study 

Q G.J. Anastos, Ph.D., P.E. 
G.M. Johnson, P.E. 

R.M. Schapot 
V.G. Velea 

Roy F. Weston, Inc. 
West Chester, Pennsylvania 

ABSTRACT 

Town gas plant sites are receiving increasing attention from the 
utility industry and regulatory communities. This attention has been 
prompted by greater environmental awareness of impacts due to 
past disposal practices and the understanding that gas plant wastes 
contain a wide range of chemical constituents that have persisted 
in the environment. 

This paper discusses the history of the town gas plant industry, 
the various processes utilized and the resultant by-products and' 
wastes. Potential problem areas relating to these sites as well as 
potential approaches to site characterization are addressed. 
Included are recommendations for the phasing of site investigations 
and the use of relatively inexpensive and rapid field screening 
techniques to identify contamination. 

INTRODUCTION 

Town gas plants, utilized throughout the United States in the 
late 1800s and early 1900s to manufacture gas for illumination, 
cooking and heating purposes, are of growing concern to the utility 
industry and regulatory communities. These plants (well over 1 000 
across the country), as well as gas storage holders, gas cleanup areas 
and waste and by-product disposal areas, are undergoing scrutiny 
because of the array of wastes that were generated and/or disposed 
of at many of these sites. The wastes commonly found at these 
sites can contain heavy metals, cyanides, phenoiics, polynuclear 
aromatics and volatile compounds. Some of these chemical con
stituents can be characterized as mobile, while others are persis
tent in the environment. 

• i^1'SiEap<r dkcusses history of town gas plants, the poten
tial problems posed by town gas plant sites and site characterization 
procedures to evaluate these sites. Cost-saving field screening 
techniques developed to identify volatiles and polynuclear aromatic 
compounds will be discussed. 

This paper also will discuss a ranking system that has been imple-
mentedsuccessfully to prioritize site characterization at multiple 
sites. This system will interest utilities confronted with multiple 
site evaluations. In some cases, this ranking system has been used 
as a basis for selecting the no action alternative. 

HISTORY OF TOWN GAS PLANTS 

Town gas plants had their roots in the 1700s with the discovery 
that coal carbonization was a major means of producing coal gas, 
coal tar, light oils, coke and ammonia liquor. These by-products 
were utilized as source materials for the production of various 
matenals used in diverse industries. Manufactured gas was initially 
a major source of fuel for illumination in many cities in England, 
Germany and the United States. The uses of manufactured gas 
expanded to include those which utilize natural gas today. 

In addition to manufactured gas, the use of coal tars and light 
oils grew to major importance in the chemical manufacturing 
industry. The tars and oils were used as base materials for the 
formulation of a variety of products, including paints and coatings. 

road tars, roofing and water-proofing materials, pipeline enamel 
fiber conduit and fiber pipe saturants. carbon electrode binder 
foundry compounds, industrial fuels and wood preserving oils ar 
chemicals. The refined chemicals from coal tar and light oil we 
the starting materials for synthetic organic chemicals of the da 
including dyestuffs, drugs, disinfectants, insecticides, antiseptic 
flavoring components, vitamins, food preservatives, perfume 
photographic materials, plastics and elastomers. Coke and tan we 
used as heating materials in both the domestic (coke only) an 
industrial sectors. 

The manufactured gas industry in the United States becarr 
prominent during the two world wars. Peak production of ca 
tar products in the U.S. occurred in the years prior to Worl 
War II. This era was a period of marked changes in coal tar produ. 
patterns. Petroleum asphalts became favored over road tai 
produced from coal and demand decreased dramatically. Creosoi 
production fell mainly because of the reduced demand for creosote 
crossties by American railroad lines. Light-oil recovery decrease 
due to foreign imports and the growing use of petroleum-derive 
products. Finally, as natural gas became available by pipeline i 
the northeast, it was no longer economically feasible to maintai 
aging facilities which produced manufactured gas for domestic use 

MANUFACTURED GAS PROCESSES 
The manufactured gas processes changed significantly over th 

years that the industry operated. However, the basic process con 
sisted of the following three general operations: 

• Distillation—heating coal, coke or oil to drive off or crack 
organic carbon-based materials (in the presence of steam, in some 
cases) 

• Condensation—cooling the manufactured gas to remove the 
condensible fraction (tars) 

• Purification—washing and/or making contact with iron oxide-
soaked chips and other materials to remove toxic materials from 
the gas 

In addition to these three processes, enrichment processes wen 
utilized in some cases. For example, carburetion was one of tlx 
earliest enrichment processes in which a petroleum distillate wa: 
mixed with the hot gases and cracked in a brick chamber. Late-
enrichment processes utilized catalysts to modify the chemica 
makeup of the gas constituents. 

Manufactured gas was generated from many different processes 
however, there are five bask types into whkh all of these processe 
generally fell: blue gas, carbureted water gas, coke oven gas 
catalytkally cracked gas and oil gas. 

Blue gas (or water gas) was a mixture of carbon monoxide anc 
hydrogen with a heating value of approximately 300 Btu/ft1. Th< 
blue gas was produced by passing steam over coal or incandescen 
coke with a resultant endothermic reaction. A cyclic process o 
air blasts was used to control the temperature and thereby minimize 
the production of excess nitrogen and carbon monoxide. Figure ; 
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potenthd ennit''0" °f manufact"red gas plant sites, the areas of 
potential concern result primarily from the following past practices: 

' ^ 
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astewaters that were discharged on-site and off-site 



i  n e  s c e c n i c  e n v i r o n m e n t a l  c o n c e r n s  r e l a t i v e  t o  i n e s e  o p e r a t i o n s  
a n d  o r  p r a c t i c e s  i n c l u d e :  

• Leaching of metals from ash. slag and clinkers land-filled on-site 
• Contamination of soils, groundwater, or surface water by spent 

iron oxide which contains high concentrations of sulfur and 
significant concentrations of various cyanides. Table I sum
marizes compounds that may be identified in spent oxide waste 

• Contamination of soils, groundwater or surface water by tars 
and light oils. These wastes typically are a complex mixture of 
polynuclear aromatic (PNA) compounds and phenols as shown 
in Table 2. Environmental concerns stem from the fact that some 
of these compounds are known or suspected carcinogens 

Table 1 

Typical Analysis of Spent Onde2 

Compound 

Free sulfur 
Moisture 
Ferric monohydrate 
Ferrous monohvdrate 
Basic ferric sulfate 
Ferric ammonium ferrocyanide 
Ferrocoferric ammonium ferrocyanide 
Ferric pyridic ferrocyanide 
Organic matter peat fiber 
Tar 
Silica 
Naphthalene 
Pyridine sulfate 
Ammonium sulfate 
Calcium sulfate 
Ferrous sulfate 
Ammonium thiocyanate 
Sulfur otherwise combined 
Organic matter soluble in alkalies 

(numus) 
Combined water and loss (by difference) 

Concentration (°7o) 

44.70 
18.88 
5.26 
6.25 
1.25 
3.80 
2.50 
1.20 
4.68 
1.21 
1.05 
0.72 
0.77 
2.06 
0.12 
0.02 
1.30 
1.33 

1.54 
2.36 

100.0 

Table 2 
Characteristic Compounds Found In 

Manufactured Gas Plant Tars' 

Benzene 
Toluene 
Xylenes 
Phenol 
Cresols 

Xylenols 
Pyridine 

Naphthalene 
Methylnaphthalenes 

Dimethylnaphthalenes 
Acenaphihene 

Carbazole 
Ruoranthene 
Anthracene 

Phenanthrene 
Fluoranthene 

Pyrene 
Chrysene 

Benz(a)anthracene 
Benzo(k )(luoran thene 

Benzo(a)pyrene 
Perylene 

Benzo(g,h,i)perylene 
Benzo(b)chrysene 

Dibenz(a.h)anthracene 

S I T E  I N V E S T I G A T I O N S  Ref. Jkp M_of5 
T h e  m a j o r  s t e p s  i n  c o n d u c t i n g  s u e  i n v e s t i g a t i o n s  a n d  r e m e d i a  

s t u d i e s  a t  t o w n  g a s  p l a n t s  a r e  a s  f o l l o w s :  

• Site Identification/Preliminary Assessment 
• Site Ranking 
• Phased Site Investigations 
• Identification of Problem (Risk Assessment) 
• Evaluation and Selection of Remedial Measures 

The balance of this paper overview s each of the first three step 
of the preceding paragraphs. 

Site Identification/Preliminary Assessment 
Identification by a utility of town gas plant sites for which i 

is responsible can be prompted by: 

• Complaints of visible contamination either at the site or as . 
result of a discharge to surface water 

• Interaction with other utilities due to current and/or prior owner 
ship of a town gas plant site 

• Follow-up Superfund 103CC filings on these sites 
• Regulatory inquiries 
• Internal concerns relative to the potential existence of these site 

Once identified, a preliminary assessment of the site to gather 
site-related information is advisable. This assessment shoulc 
identify the potential for on-site by-product deposits, site feature* 
that would indicate potential exposure pathways and available 
information on site stratigraphy, geohydrology and community 
attitudes that would be used to design the site investigation 
program. 

Examples of potential sources of information that can be usee 
for the preliminary assessment are identified in Table 3. The overaL 
objective of Site Identification/Preliminary Assessment is tc 
develop a data base from which sites can be evaluated as to the 
need for future action. In such cases where a utility may have 
responsibilities at multiple sites, site ranking typically is utilized 
to prioritize the subsequent evaluations. Our firm has found cases 
where no further investigation was deemed necessary based upon 
preliminary assessments. 

Table 3 
Potential Sources of Information 
For The Preliminary Assessment 

Source 

Interviews with 
Former Employees 

Water Resource 
Department 
(or equivalent) 

Utility Records 

State/Local Agencies 

US FEMA 

US Soil Conservation 
Service 

USGS 

Site Visit 

Reference: ERT/Koppert.'••, 

Information.' Remarks 

• Plant practices and operation 
• Waste disposal areas 
• Plant closure 

• Location of wells (domestic and 
industnal) in site vicinity 

• W'ell boring logs (site stratigraphy) 
• Water quality 

• Past plant practices and operations 
• Aerial photographs 
• Title searches 
• Former plant layouts 

• Regulatory requirements 
• Study objectives 
• Results from prior studies 

• Locauon in 100-year flood plain 

• Classification of soils in 
site vicinity 

• Locauon of wells 
• Topographical maps 

• Evaluate sue conditions 
< Evidence of contamination 
• Impediments to sue investigations 
• Adjacent land use 

SITE DISCOVERY & ASSESSMENT 9 



•nay be appropriate and deslableto<aNoilV0nS* S"e pnonilzatlon 
effective manner. AdvantageS inC|ude. fCS°UrCes In a cost" 

' 2?V11",lhil are conside"d 

IA sound basU for develonfno fift ^ 0"3 SHe inv«tigations 
multiple sites mvestigauon schedules for 

• Prioritization of sites in response to regulatory agency inquiries 

the following factors: importance based on 

• Site Characteristics 
- Size 
- Location 
- Current Use 
- Planned Use 

• Waste Characteristics 
- Operating Period 
- Visible Surface Waste Deposits 
- Odor Problems 
- Water Problems 

• Resource Characteristics 
- Surface Water Proximity 
- Surface Water Use 
- Groundwater Proximity 
- Groundwater Use 

• Process Type 

hfelfgitfons?' imP°mm (U- W0^^dtthdSrsei,e 

Phased Site Investigations 
0bSriv«:tttl8at'0nS are conducted «o achieve the following 

• Confirm the presence of plant by-products and wast~ » . 

* "V"** >««•"" i» "on--

'S3rjg5£SgtzssL+ 

Warn phases of potential activity P 10 r"ds 

An eaample of a ptas* fidd in™,i,„l(>. 

—"""•i i£cu ociow: Ref. . p. O of D 
Phased Field Investigation Program 

Phase I—Shallow soil and sediment »,*. i 
site for full priority pollutant analysis. BaSd oV,hV0l,C?,fd °" 
If? or Parameters are selected for analy5??„ ",?!,resu,t5- "In" 
The results of the shallow sod sampling WSCST™ phases 
any immediate threats and whether site access K $"e ^ 
During sample collection, volatile aroma,? a^ D?s,r,cted 
screening techniques are applied CorrEn. anduPNA <"icld 
between field and laboratory results and usSTs.d? ldentlfied 
gation phases. " 5ubsequeni invesn-

Phase 2—Test pits are subsequently excavated i 

source material on-site. Additional sail Jmlfi cale lhf 

analyzed for the •'indi«tor' Daram,, P^ are collec,ed an<i 

piezometers are placed down to the ground^?,ahl backr!l,ing-
test pits. These piezometers are sufvTyed ani u ,5 ,SeleC,ed 

groundwater levels to determine groundwater dirt,inn mMSUre 

JSSb a"d ^eUs are 
well development, grou^watier samples a!?collectednf'^il' M'er 
analysis. Permeability testing is performed md chemical 
MUy to. end calculate SS.™"™ ,0" 

Field screening methods are exoediem J • 
ways to locate the lateral and venial «iem af^l inexpensive 

during intense soil sampling efforts at a she fi^1"3"0"' Evcn 

into a portable gas chromatograph (Photovac model I OA 10) 

CONCLUSIONS 

tha°ahaPvlrt«k,tSHC°n,a? 8 W'de range of chemical constituents 
rhtrtf. per$,s,cd In 'he environment. The approach to site 
2*«£em v "J""' of site identification/preliminary 
can b?uLd ,1 r8n "8 phased si,e investigations. Site rankmg 
In am??Jf Pnontize multiple sites for further investigations. 
el<S^'hiS rank,1g SyS,effl h» "sed as a basis for 

£5 g e ° Action alternative. 
the uLPf?raSr!!!.8H0f S',e investigations resul,s 'n cost savings through 
2livSs Ld hiCrenmn? techftt*ues> "indicator" parameters for 

' the colieaion of on-site dau prior to investigating 
off-sue locations. Finally. WESTON has developed field scrwnina 
Mundl'lvn i|V°?'aroma,ics and pNAi. two classes of com' 
P°""d? 'yP'cally found in town gais plant wastes. Advantages in 

'besc methods include reductions in laboratory costs, quicker 
turnaround times and greater knowledge of site contamination. 
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HYDROLOGY OP THE BABYLON-ISLIP AREA, SUFPOL 
COUNTY, LONG ISLAND, N.Y. 

By E. J. Piraowsri and I. H. Kantrowitz 

ABSTRACT 
270 B(luar« mites. and Includes most of the Towns 

Sf ud, Mlp, and parts of the Towns of Huntington, Smlthtown, a> 
Brookhayen, In southwestern Suffolk County, New York. 

AlmeeUlUiiearaloraisedlu thBaimJlUUinMinum WBillguiwiwd111 Wlliwb*, »(Biwi.of^hBiigiouml»wgUJ 
TOYaj.*aniMnt,,wn»Ulay«8 muuliM r,B00 iBelrtiHUlu Tim I m 

"d'11"1'111'1 *£"**** surface-down thwe are nwriUijil 

Jr'S!!8!1!! Memfaw of the Raritan Fomatjc* 

Natural replenishment of the ground-water reservoir In the area takes plari 
entirely by Infiltration of precipitation and averages about 216 mgd (mllllo 
gallons per day). Average ground-water runoff to streams above tidewater 

®gd' 14 to estImated thftt an additional 64 mgd Is discharged into tide 
reaches of streams. Ground-water evapotranspiration Is Computed to be about 
10 mgd and submarine outflow from the area Is estimated to be 18 mgd. 

The average streamflow of the area above tidewater is 120 mgd. "IlBWUse IW 

-axerage^treamflojs;, Streams are perennial along their middle and lower reache* 
and exhibit well-sustained low flows. Flooding rarely occurs although continue 
urbanisation may result in minor flooding problems as additional storm sewet 
are constructed. 

Water In most of the area Is generally of good quality; however, It may be 
contaminated locally. Some streams And parts of the water-table aquifer contain 
•?* wneentratlons of synthetic detergents and other dissolved constituents frotv\ 
domestic and Industrial wastes. . Salty water occurs in parte of the water-table 
aquifer in the area under and bordering Great 8outh Bay and under the barriri' 
beaohes. Present information, however, Indioatea that submarine outflow ft. 
the artesian aquifers is sufficient to maintain the freeh water-salt water Interfac 
some distance seaward of, the barrier beaches. 

Ground-water withdrawals In I960 averaged 39 mgd, most of which was ie 
turned to the ground through cesspools, leaohtng beds, and recharge wells 
pumpage did not appreciably affeot the natural water balance of the ground 
water reservoia If withdrawals continue to be artificially recharged, pumpags, 
can be increased at least fivefold before consumptive losses materially reduce 
ground-water levels. However, If the area were completely severed in the future 
an adequate supply of ground, water for a substantially increased population oould 
not be obtained vwlthout. (a) reducing the amount of ground water In storage lo 
the reservoir or (b) recharging treated-sewage effluent. 



•b M is m| mi 
PTOP08B 

d«dopm»t „f £2S£̂ £zsFZ: ** 
water supply is essential to the contin^m^i?!^?8 to ftd^uato 
edge of the occurrence, quality and avaflsSTV , *?**' knowl-
ground and in streams isreoufori J!i» of water, both under-

£ sriiKss w-d 

^USSTilt tStira TT ««• •"»— - — 
ground water and surfac? water^fb)"to H«t .avaUabaity of both 
of ground water and surface water-tew det®"Iune the interrelation 
for the ground-water rrmnrimii /JW® f4® water balance 
potential water-supply problems evaluate any existing or 

rr*1 Authority, the Suffolk Countv r3/0 .olk Couni7 Water 
Y o r k  S t a t e  W a t e r  " *  * *  N w r  

I-O CATION AND EXTENT OF ABBA 

T<^"Sp™d - ">' »• 
•own, and Brookhavnn in Smltl|-
ZmrOi k80Uthea8tern of Nassau County (fig i) Th«Tr« 

South Bay comprise fhe remadnSl  ̂ f *7* 

•ssrtss: 

bnnn°"?,.!f!°'1.1'outh. ">•">». >>"*•• bwta. Th. northarn 

- « » K s r s i t s i s ^ r " w  

>b 

*w ro 



°F WVKSTIOATION 

Well and geologic du/̂ nSL  ̂7*® """P1®1®*1 in March 1961 
*"• *•«« RIX "» ffl« «"h. kt Y«k 
field. During the summer of loss 55 ™m record8 collected in the 
were driven in areas where data wm^^w6 observation wells 
ments were obtained at all available ahfO^ *• Water-level measure-

collected from the observation wells . 7 ater 8amples were 
stituenta. In Octotwr IMS .72  ̂ "Mlyie<l ,or -eloeted con! 
~»«to wan totalfed „ "f """"tag. 
1968 four temporary recorders w«™ «i5 ? Isl,p- In November 
Thetllrti f°ntinU0U9 rf st^e ^notT^00, °n 8troam8 
The partial-record stream-gacinv n?7. « Previously available 

Pwndad to Inclnd. P"""5' ™ 
Three streams, Santapomie RiW •* r * j ^ never been measured 
at Babylon, and Champlin Creek ItUV ^ SamPawams Creek 
studies, and dischaigeWu2««J5 LP' "V adecM {<>r seepZ 
"f66 jf 8iteS* In December 1968 a th™I!!l ° ined bimonthly at 
placed in operation at Sampawams Cred^IlT?' th®mM*rapb was 
am and ground-water temjerat^s  ̂to obtain 8*®am, 

During May 1969, tiireefoes^J ,TOU8ly' 
consisting of four wells, were driLJ^ ob9ervation wells, each line 
study the relation of ±££ titer te ""T * &®<* * three wells were drivenSS£tht In 

udy vertical changes in hydraulic head h &t 8eIected sites to 
hne of four wells was driven i?rw u dow the 8to*am. Another 
filing station to aid in propa^^f* 'im "P^am from the 
ZJ additional • V?*** ™aP and to pro! 
To study the effecVo? 'gaming data on quality ofwa£ 
water-table well was duffel AiSZTJ?°Bpinitioa> a "baW 
^ and a recorder waf instellTto deZt  ̂*. SamPawams 

Water samples were collected fmm «!w water-level fluctuations. 
August 1959, March I960 Santamk selected wells and streams in 
mination of syn̂ M^̂ ô T' £d Maroh 19" STetê  
selected wells tapping different annif Water samples from four 
analysis. PP g <UffenDt were collected for chemicJ 

gPrim^tf!,®SSfattJii!SZfl°Wa*reMrd" 
Creek at Massapequa in Nassau Count records for Massapequa 
tronic computer. The processed rl*t ' *7*1 processed by an elec-
daily flow by water veara and m* . included duration tables of 
P-riod. within each dintofe "* 

PRaviOTXB nVtttZOAVIOM, 

flMtt^nf •the wtw f80*?®? of Long Island by Veatch and othe^ 
?fCnptlve data on ground water and surface 

water in the Babylon-Ishp area. Maps of the water table of Lot 
I land including the report area have been prepared bv BURR an 
o^L'̂ nd*T 7eatcb(10O8>' Suter (1937), Jacob (1945), and Lu. 
crynda and Johnson (1952). A map of the surfieial geoloiy of W 
f^to Sf'1914) ."d ®ontour raaPS of the subsurface formatted 
25 deLaguna, and Perlmutter, 1949) contain geologic data on the-
To5fa nt- TTH °5 ?e.g.eoIogy Md hydrology of the nearby 
Towns of Huntington and Smith town (Lubke, 1961) has been FREALV 
*»wn «pon TOD.,.in THEp .̂«f U.L to™indnS^Stag 
covered by this report. Perlmutter and Crandell (1959) havp 
iZSfiri0* *• occurreooeeof ground ££ 
su^rfar^ "^61" ^ •M&ny of the weU iog» utilised in tte 

wf08 '̂̂  &re included in Publications of 
8 ®w York State Water Resources Commission fLamratt* 

19Wr' ^ Bra8heart' 1M5'' and Johnson and others 
IfdSi, ? measurements for some observation wells, record* 
mMte^dB aJe Pf&nz etetions, and results of discharge measure 
mente made at partial-record sites, are published in annual water 
supply papers and open-file reports of the U.S. Geological Survey. 
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GEOGRAPHY 
TOPOGRAPHY 

nhS!^at?l0n"Isl-P area, Kes ®b® Atlantic Coastal Plain 
pyBwgraphio province and may be subdivided into a small northern 
b^^ni5reg?" ^ ̂  a Iar8® southern region composed of a 
J ..?® 7. P^am* These topographic features are mostly 

TheSnm«7vi? ̂  418 0D!y modm®d by stream erosion, 
"gmn of hilly topography corresponds to the distribution of 

oi 
?o 



JUd jrn. •• "r- mm * mm 
Wand, about 400 feet above seX~i • 8"rf*ce altitude on Lon* 

SB »js^2=ft!sar aS 

5^X=«rfK?T£ its 
«' th. wa and less than 10 felt d^ 3.fw'd"P'» «•• wmtcn. 
bam.Ath.dq,tl.n..,b6M1I,Ilc|l^«(1^««tOT.pMt. In boat 

rni j *0*OUWlOW 

primiSJ '^wJSSSfa'' Sntf«lk Connly ainc. wo I, 

Sta^rTiork %• *W 
" 'P,L ,The combined population^ k„,hV of B«M»n and 

Babylon 2,1 " ffi&K 

ifirKrac tS ^ *"* °-* - -

•j-rjsiv&1fSS^̂ "«s5 
tLrT/ 'l0 e.a8tera P"48 of the town. iS t *" near the «>uth 
rr ; 0"8  ̂18 greatest west of Connatm »?Wn °' *S^P> popula-

*3« fts JSTntT 

W Mp, Mdnb i m ZiSZESXuXSr 
UTOTTSTBY 

WcSXtt? "J Mp baa parceled 

WRbapSP® 

-Population of 11M Town* of Babylon 

g«jff fc^'tedS 

i? 5* T°TO f B»W°o, » tbo lament induatrial concern In 
Suffolk County, and employed 16,000 persons in 1968. Of the 626 
!5li?iftELh Jf?,0-* fc 1M»- A 80 p£2t 
we»mthe Towns of Babylon and Islip (Leonard and Stonier, 1966, 

ei<^'i0ra^d7fcKrif8 * 8«k Co^ty are aviation, instruments, 
tfectowica, and fabrication of metals; smaller industries include 7 
furniture, printing and publishing, textiles, and aoDarel Th» H 
^ati<m industoy has been well established on Long Island since the : 

; ^"J204""1 of ecientific and professional instru- >-
mente came as a natural adjunct to the aviation industry. Similarly, ^ 

XI 



fabricating shops. The for metal-
electh'cal equipment found Suffolk CouS/ldTT ̂  d!°/tronic8 
industry owing to its estehi;.). Ji „ prepared for the new 
of *"»"<»• *«* md a. pj; 

AOEICT7I/TUEK AMD VEGETATION 

County rLlmUghMtV îdTST coun?0  ̂ markoted  ̂Suffolk 
turai production**theBsb^nXlZ T",*!*,9** «**• 
soils m the southern and eastern «..• relatively small. The 
by Lounsherxy and others (1928 n I*? c® bave been dassified 

. Dukes Loa^Sand . Stie 
m the northern and eastern narte of/iIL Productive as the soils 
soils in the northwestern and north-can i Tbe S^afras Loam 
productive. Proximity of this srA.̂  Parts the area TO fairly 

duced by these farms are tomato* *2. J°r  ̂P~-
peas, and cucumbere. Intensive mbsS  ̂ T C°ni' 8trin* beana' 
farmacreage so sharply that only a few * ow?ver, has reduced 

Extensive tracts of natmS v*«i£l  ̂ * 1961« 
northern and eastern parts of thf ™ X® P""0^  ̂to the 
Ronkonkoma terminal moraine is fn îJî "  ̂  ̂area °f the 
of deciduous trees Low mA? #• t̂h well-developed stands 
wdMr^ed Xof du^oterf.. 
Mtwuiw foreat development Stand! of" 're? ""re|J7 preclude 
common here in conjunction witW^fnT" 0a\0r pitob phe 
sweetfern, and wintergreen undergrowth of huckleberry, 

GEOLOGY 

geologic formations is known â S"161!4' • TJ*® stratiSraPhy of the 

Mmpl"' "* "**«» thOM f̂ *nd 

•TEATIGEAPHY 

^»tacwinf T^MT^d^^ '̂'**111 ̂  "nconnolidfltod gedunimt.nl 

<?"• ;»<• pi. i). 
w »"k« u»pd a^d 

membtf. Above the Raritan Formation is a thick sequence 
deposits of late Cretaceous age which is in part, correlative with t! 
Magothy Formation of New Jersey, but also includes some formatiocv 

"mat are younger than the Magothy (Perhnutter and CrandeD, 198 
p. 1066). Pending a more • specific identification, these beds a 
referred to as the Magothy(f) Formation. Deposits of Quaternar 
and possibly Tertiary age overlie the Cretaceous deposits. The 
consist, from oldest to youngest, of the Mannetto Gravel of doubtf 
Tertiary (Pliocene ?) age, the Gardiners Clay, and the upper Pleist 
cene and Recent deposits. 

TABLS l.—Summary of etraHgrapky of the Babylon-Ielip area 

Br» Period Epoch Oeokxrte trait Remark* 

OCBOMIO 

Quaternary 

Secant Reoentdepoelta Stream, beach, and manb • 
poelte; email ereal extent. 

OCBOMIO 

Quaternary 
PUrtoem 

Upper Plehtooene 
depoalta TtU and ootwaeb depeelte of I 

Wbecnaln 0 lactation. 
OCBOMIO 

Quaternary 
PUrtoem 

Oardtneri Clay FonllUbrous marine day of pn 
able Banramoa aca. 

OCBOMIO 

Tertlary(T) PSoeaM(T) Mannetto Gravel Formerly believed to be an o 
weeb deposit but now rexafd 
ae a aiteam teereee depot 
email anal extent. 

McSOSOlO Cretaceooa Lata 
Crttaoaooi 

Macotbyff) Formation Intarbedded eand. tUt, and eky 

McSOSOlO Cretaceooa Lata 
Crttaoaooi Raritan 

Formation 

If r Domlnantly clay bat may ec 
totojnme sllty and eandy set McSOSOlO Cretaceooa Lata 

Crttaoaooi Raritan 
Formation 

Lloyd 
Sand 
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l* bedrock. It -is £*£!%? ̂ L^dT  ̂?? dif6cUy overii* the 
I unnamed clay member above SW Member below and an 
I Rantan Formation of New Jersey on Hi« K* ?®n 9J)^®'ftt®d with the 
I graphic position. Because the Rarit̂ n n^*8 , ogy ftnd strati-
I toted by only one tSZl b the^a lf°Sf' °D hv> been P«* 
I *" ta'*™J '«>•» J't. obtain«d'in "* 
I LLOTD un Mxmn, 

I • 

xt is inferred from^b^n S#1E WaLl* 
S6409 (IX miles northwest of *" WeUs N33M 1 and 
Babylon, and appS^v 5 nT*™*' ?rner of ** Town of 

I respectively), and the log of well 842 (nM Uh"*. a . Ronkonkoma, 
I underlying the area is probably comni ? /^e, 0yd Sand Member 
I gravel and lenses of clay and „iU  ̂  ̂ °Tf hghUcolored sand and 

eastern Suffolk County, indicate that th7' T I ? E°F 8EVERAL WEU« m 
be more clayey in that area, possibly because  ̂ ^®mbcr ma7 
the northeasterly strike of theformftiom Change *»* 

I OUT X1XBIH 

to »-* •< 
B^tmF.NNWM. ̂  COMBU $ ,̂  

| black, rod and white clay ailt «nit• « PA>; ̂ etof gray—blue/ 

o/ ai. Town of WpberoZvLiL 
M tt. cU7 o,^ raay U „ muoh £ 

^UOOTHYFF) TOUMIIWOW 

I PjCtely Pitted by^o^one0^!?^^1!^118 ̂  haf be!n com-
I thickness ̂ nd the nature of its contact .„^1®,ar6a' therefore, its 

member of the Raritan Formati^iTkr, ? underlying clay 
'Ore Magothy(?) >, about ̂  700 frJ°SEL  ̂

I ^of the area, and 1,000 to i inn r • .1. .tthick in the northern part1' 
" IT BftllthMajaE^  ̂The) 

"r ,he M*w YorkStat, W»l«r Xmnnu w-1 WW Z „ Coon^^u,̂ ,tX8tX,̂ .,ytaWh,eh «•»"•"£££• 

iso: 

i 'P^mtbjP^rapges from 200 feet abov« 
« T J 961 W Bea level./ Relief on the Magotlr 

surface is due to stream erosion, mostly during late Pliocene * 
Pleistocene time. Contour lines on the Magothy(?) surface are uha 
on plate 2. 

The, Magothy(I) Formation. 

a33if the^upp^^jtp^jDQ feet of the format 
barw^^^ltpQnar8tst.pi beds of foBsiliferdus gr 

ana gray g^aucomtic day and sandy dayy which have been tentatrv 
correlated with the Monmouth Group of New Jersey (Perlmul 
Mid Crandell, 1959, p. 1066). Layers of lignite, pyrite, and ir 
oxide concretions are common. Medium to coarse sand occurs 
lenses irregularly throughout the formation, particularly in the up 
and lower zones. West and north of the Babylon-Islip area, wh 

l0nn^nbM more fully «*Plored, a gravel-bearing zone 
200 feet thick is found in the lower (basal) zone of the \ 

gothy(?). Records of a few wells suggest that the gravelly zc 
occurs also in the area. 

MAmnrrro ORITSL 
The Mannetto Gravel, which consists of stratified and crossbedc 

quarts gravel, containing some highly weathered erratic materi 
was considered by Veatch (1906) and Fuller (1914) to represent < 
earliest deposit of Pleistocene age on Long Island. Currently it 
considered to be of doubtful Tertiary (Pliocene(?)) age (Suter a 
other, 1949, p. 9) and probably correlative with the Bryn Ma 
^race-gravel deposits of Pennsylvania (Cooke, Gardiner, a 
Woodring, 1943). ' 

?ar »i k difficult to distinguish the Mannetto 
drfflers logs from the overlying glacial deposits, and its subsurfa 
distribution is not well knownji 

PZJHXSTOOKNB DEPOSITS 

Deposits of Pleistocene age comprise the uppermost 50 to 150 feet 
sediments in most of the area. The Jameco Gravel, a major aquifer 
western Long Island, is not found in the Babylon-Islip area. T1 
oldest formation of Pleistocene age is the Gardiners Clay, an'inte 
glacial deposit. The Gardiners day is overlain by upper Pleistocei 
deposits of Wisconsin age, 

OAKDZffllS OlAT 

aers Clajy is a marine interglacial deposit of probab • The Gardine 
"T""— W7 — — — —>piKiai US|JUSlt Ul JIIVIWU 

Sangamon age and has been recognized in wells along the south ahoi 
n«-aa«o- a« •-> 



the Babylon-Islip area Th^rtS 1964)' 11 east of 

lower boundary of the Gardin«m J dl®cult 40 determine the 
becausel the^der^^a^^ T ̂  logS in 8dm® Peaces 
similar ithology Se abuX^ r ??™atIon contains beds of 
Pwsencd of b,°'"? »"d «Uorit. and th. 

*b<r» tr°'° 

green silt and very fine sand -nd »kjL clay,lenses oif 
of Cy «' *" —4 Th.' 

c*m mmrooiHi DBFOUTS 

f J ? s 2 3 h S s ?  
l.litadop^ro/°M XToV01 ^«**& 

Tea. Theoulwaahiunda-lti"bydepomt in the 
Formation, and is partly overhJn ® Gardmera Clayand Magothy(?) 
deposits. The ^••"Irnrifm of fchn nut ^ y°unBer glacial and Recent 
abuts Cre^^S?^ ae&T^ ^e it ^ 
of the area, to more than 100W ,v7u! » northwestern part f 
area as much as!20 fj!j , th*ea8t«™ par J In parts of the ' 
are found above the outwash ^These daw'/"? ice"c?ntact deposits 
Ronkonkoma mT T®1* to™ tbe bulk 'he 
maximum advance of a continental ,(iont,n"oua ridge marking the 
abundant nrfn^fa *>* '« the most 
igneous and Wer' 

"71 trtZ-Z* SSmT"'* ̂  - -«• 
Tr" j*-*' -

fied (Lubke, 1961 p 38^ A l ^ °ot heen definitely identi-
Town of Smithtown (Lubke urn? "n.der,ie8 much of the 
era part of the area but tha d • ' extends into the northesst-

tne area, but the data are too scanty to define the southern 

rtoent BIROSIIB 
Deposits of Recent age are found along stream channels, In man 

tod ponds, on the barrier beaches, and under Great South I 
8fcTaam channel deposits consist of a veneer of discontinuous rewoi 
outwash deposits. Beds of very fine sand, silt, and day are accumo 
flag in marshes and ponds, and under Great South Bay. The bai 
beaches consist of beach and dune sands as much as 60 feet th 
The Recent deposits commonly contain shells of mollusks. 

GEOLOGIC HXBTO&Y 
'^ hoowledge of the geologic history is important in understand 

. * nature 4,1(1 distribution of the geologic formations. The foil 
mgmimmarytt adapted largely from a report by Suter, and otl 
VlUftV, p. 29-46). 

During the Cretaceous Period, sediments derived from highland 
n o r t h e a s t e r n  N o r t h  A m e r i c a  w e r e  d e p o s i t e d  o n  a  r d a t i v d y  f l a t b  
rock surface sloping in a general southeasterly direction. The s< 
ments thus deposited form a part of the present-day coastal pi 
extending from Long Island to the Gulf of Mexico. Long Isla 
which was approximately at the strand line of the Cretaceous i 
received mostly continental deposits. The great thickness of s< 
ments deposited near sea level suggest concurrent depression of 
bedrock surface during deposition. The variable and lenticu 
nature of the Cretaceous sediments indicates that deposition tc 
place in shifting river channels, flood plains, swamps, and marches 

The apparent absence of deposits of Tertiary age on Long Islai 
except for the nonmarine Mannetto Gravel, suggests either nondept 
tion or deposition followed by extensive erosion. The present c 
tnbution of the Mannetto Gravel is a remnant of the formerly exti 
sive stream deposit. 

continental glaciers, which were formed at the beginning 
the Pleistocene Epoch, resulted in a general lowering of sea lev 

. ""'tong, in turn, caused stream rejuvenation and widespre 
erosion of pre-Pleistocene sediments and deepening of existing valle 
The area was drained then, as now, primarily by southward flowi 
streams, which cut partly fato the Magothy(?) deposits but probat 
nowhere removed . them completely. The eroded surface of t 
Magothy(T) is shown by contours on plate 2. The high area on t 
Cretaceous surface in the northwestern part of the area is a renins 
of a dissected former divide between northward- and southwar 
flowing streams. 

It is generally believed that the Pleistocene Epoch included to 
major gradations, and therefore four cycles of eustatic sea lev 
changes. The first tifree glacial advances did not reach Long T«Un 

' •  



*.uif at.'SL 
ta ft. Bab7I„„.Mp ™ 2J? £°°Tp,ri°f «"hS 
•Mow w.i dS £tJ5ifjgrr ̂  «• s, 
was relatively high, but abmrt50ft2 (ufga?°n) when 8ea level 
The final, pr Wisconsin glaciation of th« P^1°7 Present altitude, 
of the Ronkonkoma and Harbor Hill ^J?0808 Ep°°h, consisted 
WiscoMta ic. ° =*«•?«• During tb. tM 
pnrtinlly „„rtddM by' ̂  " 
this stagnation period stratifind ..nj 8fca£natl°n occurred. During 

. —>• «. dopcS 11 fl» fon» 
stratified ice-contact deposits w«rl d y ^eltwater streams, and 
terminus of the glacier to form t*"? g the ^hern 
Melting of the ice left a thin sheet moraine. 
which wis subsequently bui-fed-H« ^ed ground moraine, 
Wisconsin ice aTance,Mmo£ LT  ̂ Th®  ̂
water streams from the second X 5" T411 88 fch® «"t. Melt-
gravel north of the Ronkonkoma terniinAl081  ̂8tratified sand and 
breached the moraine so that Harbor Hill olT t̂ places» 
above the outwash of the Ronkonkoma^d /W ™ay be found 
be distinguished readily Ma Stade from which it cannot 

X? CXg 'X' tZT ? not «* a* »— 
glaciers during the Pleistocene Epoch Wh.,ch 1i188Ued fron* 
area, those of Carlls River Connatm.ni ^w- rg88t vaIIeys in the 
Creek, can be traced northward to^M-mu^1 '̂ L Sampawams 
moraine (pi. i). °«nward to breaches in the Ronkonkoma 

••• Iml totâ °̂'pXn̂ 'XiOT"brT,P",iei by,riMta 

JMJ-W occurring rimulto^ M 

HYDROLOGY 
hydroloozo mmROOTOBOT1 

•olidiS "XSXfaXSTS £ XUCM " mcon-
reservoir consists of saturated ..n»n i«^ J8" Tb« ground-water 
thickness from 1,300 to 1,800 feet. to 

boundary between the zone of a*t„rJ!!L~ * ̂  ' wluch forma the 
aeration (unsaturated zone) is the unnar i"! * °verIyin& ®>n® of 
the impervious.bedrock is the lower limit̂   ̂ ° . e reservoir, and 

-d ,uriM„ ww ,„r Ws .. i. - =d ww 

SSlJ6!1 ®h,̂ raC.t8IJ8jC8 ?f th® streams, and ponds. T1 
characteristics include the capacity of ponds, size and gradient 
streams, and the extent, nature of boundaries, and water-beat 
properties of aquifers. 

AQUITBRS 
Three aquifers of wide area! extent are recognized in the depo 

underlying the Babylon-Islip area: (a) a shallow water-table aqui 
(b) an intermediate artesian aquifer, and (c) a deep artesian aqui 
Perched water may occur locally in the northern part of the area 
lenses_of sand and gravel separated from the main water table 
deposits of day or glacial till. The hydrologic environment 
perched-water bodies is similar to that of the water-table aqui! 
except that perched-water bodies are small and localized and genera 
are not a dependable source of supply. 

WATZS.TABZS AQUI7H 
The water-table aquifer is composed almost entirely of highly p 

meable upper Pleistocene deposits that constitute the uppermost zc 
of the ground-water reservoir. The upper surface of this aquifer 
the water table, or top of the zone of saturation. The configurati 
of tie water table (pi. 3) is controlled by the topography, and by < 
thickness, water-bearing properties, and quantity of recharge to a 
discharge from the aquifer. 

The water table is a subdued replica of the topography. A « 
spicuous "high on the water table occurs under the West Hills, sou 
of Huntington Station, where the land surface reaches altitudes 

• JU ? • Another "high" northeast of Lake Ronkonkoma 
coincident in part with the Ronkonkoma terminal moraine where t 
land surface altitude is commonly as high as 300 feet. The saddle 
the ground-water divide south of Hauppauge is probably largely t 
result of substantial quantities of ground-water discharge into t 
relatively deep valleyB of the Nissequogue and Connetquot rivei 
situated north and south of the divide, respectively. 

Depth of the water table below land surface is shown on plate 
to general, the depth to water increases northward from zero aloi 
west South Bay and stream channels to as much as 200 to 300 fe 
beneath parte of the Ronkonkoma terminal moraine, West will. „ 
Half Hollow Hills. The southern half of the area is drained by mar 
effluent streams and depths to water are commonly 25 feet or lees. 

The lower boundary of the water-table aquifer is defined in most« 
the area by the occurrence of beds of predominantly low permeabilit 
in the upper part of the Magothy(?) Formation. Where the upp< 
part of the Magothy(?) is composed of permeable material, these bee 
°nn a port Of the water-table aquifer, and the lower surface of th 



UNI 

, TP^T)" th^xteeme BoutW^I-f 77 the<W°f SHfagw 
Clay forms the lower boundarTo?th? wL! !if, "**' Gar^ers 

The water-table aquifer is^Li water;tabI® aquifer, 

area but it very thk?in someS andZ^T in }U Bd**»-Wip 
In the northwestern part of the area^^ ! "1aIt.Wftt®r ln others. 

-Maftothyf?) FnrmatiojL rather SS ff*,** rat ln 'nfllBblinthe 
A» a result/the tX 
of most of the saturated beds The ReL^ng^° tha layey nature 
deposits which compose the water ^hlf °J &l upper Pleistocene 
Bay contain only galt water. BenelS f nea? Qreafc South 

• in the water-table aquifer occurs in RmJfj- .r beaches> fresh water 

and dune deposits of Recent age. These fr^wT0?160868beach 
lam by salt water. 6 fresh-water lenses are under-

termined̂ by°Tubt̂ tinĝ b̂rIiĉ yW^r ĵf^e,a^Uf^er b® d®" 
Magothy(?) Formation, or th6 ** of th® 

from that of the wate>; table (pTS The ̂  " PFf6Dt (pl 2>' 
table aquifer ranges from almost »««.• A. ickne8s of the water-

Babylon-Wip area to more than 1MP8rt of 4,16 
averap thickness is about 75 feet W^ll 6?^ern part- The 
deposits yield as much as 1 500 iL 71? SCreaned in the outwash 
capacities may be as high as' 135 P6/ minute)- Specific 
commonly 40 *, 75 in' 

The specific capacity of a well i«» „ *1' lar£e-diameter wells. 

w.̂ boming ZZ V2 'JŜ JSPT T ***** 
Wity estimated from specific capacities fTlS®lent? of fransmissi-

uaed to compute the approximate - ? 0tbere' lm) w«re 

outwash deposits given in the following uble? permeabiIity of 

The hydraulic coefficients of the water-table aquifer at one 
near Central Islip State Hospital are given below: 

Hydraulic coefficient* of outwuh depotiU in the uaier-table aquifer 
[D«tenaln«toi by tb« HydrotoflB laboratory. P.S. QwL Borny] 

Wan 

siaaos., 

Dapth 
(*»») 

tT-ti 

8p*c(fia 
retention 
(permit) 

is 

Sped So 
, yield 
(permit) 

ss 37. S 

Coefidi 
>1 

d*?rtT?i,0f th4e highl_pemeabiHty of &® beds and generally shal 
*bl®. *®U® «e both productive and economica 

most of the area underlain by outyrash deposits (pi. l). The wai 
table aquifer presently (1961) supplies approximately 84 percent of 
total pumpage of ground water in the Babylon-Islip area. 

"TOMDUtS AtnsUS AQUmx 

1MS k4®*"?"11®4® artesian aquifer is composed of lenticular p 
meable deposits of the Magothy(?) Formation. The upper surfa^ 

Je day member of the Raritan Formation defines the lower bound. 

aayey ailty len8®® in the upper part of ( 
Magothy(?) Formation and the Gardiners Clay, where present, c« 

amri£ ^ UPP6r ^0Undfr7* UnIik® 4b« top of the waterlta 
aquifer, the upper boundary of the intermediate artesian aqui 
generally » not a sharply defined surface such as the water table, b 

20116 °{ low permeability. Where day 

^SwJ^f6 npl&C<i d  by «>n®®. hydraulic continui 
exats between the water-table and intermediate artesian aquifers. 

1J 2^68? 4he Ma8°tby(?) Formation arelentit 
lar, it is difficult to predict them occurrence and thickness, except f 

*baa,ron®' "J® m m,an7 Parts of western Long Island, an extensi 
26n6of8anf and ^avel about 100 feet thick probably lies immediate 
above the day member of the Raritan Formation in the Babylon-Isl 
area but the data are too scanty to permit mapping the zone as 

127^1 f (Se®^®US42.Pi-l-) Test drilling is generally nee 
1"? *£ °catf pe™®?bl® z?ne® wbicb can yidd as much as 1,500 gp 
to individual wells. Spedfic capadties of wdls range from 1 to < 

per foot of drawdown. Those wdls tapping zones compos, 
chiefly of sand and gravd commonly have spedfic capacities rangii 
from 20 to 40 gpm per ft. The method of computing transmissibiliti. 

\>1 

f5 ? 
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Ref- /<?. i 

KEY TO MAP 
500-Year Flood Boundary 

100-Year Flood Boundary 

Zone Designations* 

100-Year Flood Boundary 

500-Year Flood Boundary 

Base Flood Elevation Line 
With Elevation In Feet** 

Base Flood Elevation in Feet 
Where Uniform Within Zone** 

Elevation Reference Mark 

Zone D Boundary 

River Mile 

-513' 

(EL 987) 

RM7X 

• M1.5 

"Referenced to the National Geodetic Vertical Datum of 1929 

•EXPLANATION OF ZONE DESIGNATIONS 

ZONE EXPLANATION 

A Areas of 100-year flood; base flood elevations and 
flood hazard factors not detemined. 

AO Areas of 100-year shallow flooding where depths 
are between one (1) and three (3) feet; average depths 
of inundation are shown, but no flood hazard factors 
are determined. 

AH Areas of 100-year shallow flooding where depths 
are between one (1) and three (3) feet; base flood 
elevations are shown, but no flood hazard factors 
are determined. 

A1-A30 Areas of 100-year flood; base flood elevations and 
flood hazard factors determined. 

A99 Areas of 100-year flood to be protected by flood 
protection system under construction; base flood 
elevations and flood hazard factors not determined. 

B Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flood-

, ing with average depths less than one (1) foot or where 
the contributing drainage area is less than one square 
mile; or areas protected by levees from the base flood. 
(Medium shading) 

C Areas of minimal flooding. (No shading) 
D Areas of undetermined, but possible, flood hazards. 
V Areas of 100-year coastal flood with velocity (wave 

action); base flood elevations and flood hazard factors 
not determined. 

V1-V30 Areas of 100-year coastal flood with velocity (wave 
action); base flood elevations and flood hazard factors 
determined. 
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Ref. &0. p. _/ 0f_"2_ 

New York Final Regulations 

Part 925 - Western Suffolk County Waters 

§925.1 Adopting order. 

(a) Pursuant to article 12 of the Public Health Law, the Water Resources Commission, after 
proper study and following public hearings conducted by the commission, held on due notice, 
hereby adopts and assigns the following classifications and standards of quality and purity to all 
surface waters within the designated drainage basin of western Suffolk County as hereinafter 
described. 

(b) This adoption and assignment of standards of quality and purity to the above designated 
waters shall be effective September 22, 1965. 

§925.2 Designated waters. 

The Western Suffolk County Waters drainage basin shall be deemed to include the following: 

(a) All land and surface areas within Suffolk County, State of New York, lying east of the 
Nassau County - Suffolk County boundary line and within the topographical limit lines shown on 
the reproduced reference maps herein. The easterly limit line of this basin is coterminous with the 
westerly limit line of Great South Bay (easterly section) drainage basin. 

(b) All of the Western Suffolk County Waters as defined in Table I included herein. 

§925.3 Definitions and conditions. 

The several terms, words or phrases hereinafter mentioned shall be construed as follows: 

(a) Item No. In Table I an item number is assigned consecutively to each specifically 
designated waters or portion thereof. 

(b) Waters index number as appearing in Table I shall mean that number or abbreviation 
assigned to any designated waters or portion thereof for the purpose of identification. 

(1) The numbering or index system used to identify specific waters of New York State was 
adapted from that used by the New York State Conservation Department in its biological survey 
series of reports on watersheds of the State. The primary waters of a drainage area, such as a 
river, large lake, bay or sound, is usually referred to by name or an abbreviation. Tributaries of 
primary river waters are consecutively numbered progressing upstream from the mouth. 
Tributaries of primary lake, bay or sound waters are consecutively numbered in clockwise order 
from a defined point, usually the outlet of the primary waters. Subtributaries are numbered as 

Copyright *1993-1997, The Bureau of National Affairs, Inc. 1 
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New York Final Regulations 

S-26nw 
S-27nw 
S-27ne 

Amityville 
Bay Shore East 
Sayville 

1954 
1955 
1955 

U.S. Geological Su 
U.S. Geological Su 
U.S. Geological Su 

(g) Class, as appearing in Table I and denoted by the letters B, C, SA, SC or SD or the 
Roman numeral I opposite each specifically designated waters, shall mean Class B, C, SA, SC or 
SD, as the case may be, as set forth in Part 701, supra; and in the case of Roman numeral I shall 
mean Class I as set forth in Part 702, supra. 

(h) Standards, as appearing in Table I and denoted by the letters B, C, SA, SC or SD or the 
Roman numeral I opposite each specifically designated waters, shall mean the quality standards 
established for Class B, C, SA, SC, SD or I, as the case may be, as set forth in Parts 701 and 702, 
supra. The symbol (T) appearing after any class designation shall mean that the designated waters 
are trout waters and that the dissolved oxygen specification for trout waters shall apply thereto. 
The symbol (TS) after any class designation shall mean that the designated waters are suitable for 
trout spawning and that the dissolved oxygen specification for trout spawning waters shall apply 
thereto. 

(i) The term trout as used in this Part means any fish in the following genera: Coregonus, 
Oncorhynchus, Prosopium, Salmo, Salvelinus and Thymallus. 

§925.4 Special conditions. 

(a) All streams, ponds, estuaries or other bodies of water which appear as lines, to indicate 
natural waters, on the reference maps herein, and which are not specifically designated in Table I, 
shall be assigned the same classes and standards of quality and purity as the specifically designated 
waters to which they are directly tributary. 

(b) All streams, ponds, estuaries or other bodies of water which are not shown on the 
reference maps herein shall be assigned to Class D, as set forth in Part 701, supra, except that any 
continuous flowing natural stream which is not shown on the reference maps shall have the same 
classification and assigned standards as the waters to which it is directly tributary; or, if they be 
tidal salt waters, such waters which are not shown on the reference maps herein shall be assigned 
to Class SD, as set forth in Part 701, supra, except that any continuous flowing natural stream 
which is not shown on the reference maps shall have the same classification and assigned 
standards as the waters to which it is directly tributary. 

(c) Unless otherwise expressly defined in Table I, the mouth of any stream or estuary shall be 
considered to be represented by a continuation of the shoreline of the bay, cove, river, estuary or 
creek to which such stream or estuary is tributary across the channel axis of such tributary stream 
or estuary. 

Copyright 1993-1997, The Bureau of National Affairs, Inc. 4 



New York Final Regulations 

§925.6 Table I. 

TABLE I CLASSIFICATIONS AND STANDARDS OF QUALITY AND PURITY ASSIGNED TO FRESH 
SURFACE WATERS AND TIDAL SALT WATERS OF WESTERN SUFFOLK COUNTY, NEW YORK 

Item 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

Waters 
index 
Number 

LIS 

CSH 

CSH-50 portion 

CSH-50 portion 

CSH—50-P158, 
P 159 
CSH-P 200 

CSH—51 

CSH-P 202, 
P 203, P 203a 
CSH-P 204 

CSH-52 including 
P 206 
CSH-52-1 including 
P 207 
LIS-P 209 
HB 

Name 

Long Island Sound 

Cold Spring Harbor 

Trib. of Cold 
Spring Harbor 
Trib. of Cold 
Spring Harbor 
Subtribs. of Cold 
Spring Harbor 
Trib. of Cold 
Spring Harbor 
Trib. of Cold 
Spring Harbor 
Tribs. of Cold 
Spring Harbor 
Trib. of Cold 
Spring Harbor 
Tribs. of Cold 
Spring Harbor 
Subtrib. of 
Cold Spring Harbor 
Unnamed pond 
Huntington Bay 

Description 

East from Nassau-Suffolk 
county line to a line run
ning north from Miller Place 
Beach and north to the New 
York-Connect icut boundary. 
Within Suffolk County 
including Inner Harbor. 
Mouth to trib. la within 
Suffolk County. 
From trib. la to source. 

Within Suffolk County. 

Tidal portion. 

14 HB-P 210 Trib. of Huntington 

R-26nw 
Area bounded on west by a 
line running south from 
East Beach, on the east by 
a line running south from 
West Beach and on the north 
by a line running east from 
East Fort Point. 

Map 
Ref. 
No. 

R-26nw 
R-26ne 
R-27nw 
R-27ne 

R-26nw 

R-26sw 

R-26sw 

R-26sw 

R-26sw 

R-26nw 

R-26nw 

R-26nw 

R-26nw 

R-26nw 

I 
R-26nw 

Class 

SA 

SA 

C 

C 

C 

C 

1 
C 

I 

SA 

C 

I 
SA 

R-26nw 
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P 338 
64 SB-SBH-64 West Meadow Creek 
65 SB-SBH-64-1 Trib. of 

West Meadow Creek 
68 LIS-65 Trib. of 

Long Island Sound 
67 .LIS-P 339 Flax Pond 
68 LIS—PJH portion Port Jefferson Harbor 

69 LIS—PJH portion Port Jefferson Harbor 
70 [Repealed] 
71 LIS-PJH-SH Setauket Harbor 
72 [Repealed] 
73 LIS—PJH-CB Conscience Bay 

74 LIS—PJH-CB— Trib. of Conscience Bay 
66 portion 

75 LIS—PJH-CB— Trib. of Conscience Bay 
66 portion 

76 LIS—PJH-CB- Trib. of Conscience Bay 
P 340a 

77 LIS-P 343 Unnamed pond 
78 LIS-P 346, P 349 Unnamed ponds 
79 LIS-MSH Mount Sinai Harbor 
80 LIS-MSH-67a Trib. of Mount Sinai 

Harbor 
81 AO Atlantic Ocean 

82 GSB Great South Bay 

83 GSB-188a Namkee Creek 
84 GSB-188b Herman's Creek 

Copyright 1993-1997, The Bureau of National Affairs, Inc. 5 
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R-27nw 
R-27nw 

SA 
C 

R-27nw SA 

From harbor entrance south to 
a line running between LILCO 
bulkhead and beach house at end 
of Beach Road, Belle Terre; 
excluding Setauket Harbor and 
Conscience Bay. 
Remainder. 

Mouth to outlet of P 340a. 

From inlet of P 340a 
to source. 

R-27nw 
R-27ne 

R-27ne 

R-27ne 

R-27ne 
27nw 
R-27ne 

R-27ne 

R-27ne 

SA 
SA 

SC 

SA 

SA 

I 

C 

c 

R-27ne 
R-27ne 
R-27ne 
R-27ne 

C 
C 
SA 
C 

To three miles out, 
Nassau county line east 
to line running south 
of Blue Point and Water 
Island. 
Excluding all adjacent 
creeks and canals. 

S-26sw 
S-26nw 
S-27nw 
S-27ne 

_Sr2finw 
S-26ne 
S-27nw 
S-27ne 
S-27ne 
S-27ne 

SA 

AA 

SC 
SC 

fa n 

o 

N 



114.1 GSB-194-P 912-1 Trib. of 
Knapp's Lake 

115 GSB-194b, 194c, Tribs. of 
195 Great South Bay 

116 GSB-P 910a Unnamed pond 
117 GSB-196 portion Orowoc Creek 
118 GSB-196 portion Orowoc Creek 
119 "GSB-196-1 includ Trib. of 

ing P 915, P 915b Orowoc Creek 
120 GSB-196-1-P 915a Subtrib. of 

Orowoc Creek 
121 GSB-196-P 916 Trib. of 

Orowoc Creek 
122 GSB-197 portion Awixa Creek 
123 GSB-197 portion Awixa Creek 

Waters 
Item index Name 
No. Number 
124 GSB-198 porion Penataquit Creek 
125 GSB-198 portion Penataquit Creek 

and trib. 2 
126 GSB-199 Watchogue Creek 
127 GSB-199a Trib. of 

Great South Bay 
£28 GSB-200 Lawrence Creek 

129 GSB—200-P 922, Tribs. of 
P 923, P 923a Lawrence Creek 

130 GSB-201 Brightwaters Canal 
131 GSB-201-P 924 Cascade Lake 
132 GSB-201-P 925 Mirror Lake 
133 GSB-201-P 925a Nosreka Lake 
134 GSB-201-P 925b Lagoon 
135 GSB-202 Thorn Canal 
136 GSB-202-P 927, Tribs. of 

P 928, P 929 Thorn Canal 
137 GSB-202a Isbrandsen Canal 
138 GSB-203 portion Thompsons Creek 

Copyright 1993-1997, The Bureau of National Affairs, Inc. 
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Enters from the east. S-27nw c 

S-27nw I 

S-27nw C 
From mouth to Montauk Highway. S-27nw I 
From Montauk Highway to source. S-27nw C C 

S-27nw C C 

S-27nw C 

S-27nw C C 

From mouth to Montauk Highway. S-27nw I 
From Montauk Highway to source. S-27nw C 

Description 

From mouth to Montauk Highway. 
From Montauk Highway to source. 

From mouth to Montauk Highway. 

Map 
Ref. Class 
No. 

S-27nw I 
S-27nw c 

S-27nw I 
S-27nw I 

S-27nw I 
S-26ne 
S-26ne c 

S-26ne I 
S-26ne c 
S-26ne c 
S-26ne c 
S-26ne c 
S-26ne I 
S-26ne c 

S-26ne I 
S-26ne I 

sta 

fe1 

N 
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AC, P •  ̂ 1 

Part 701 - Classifications Surface Waters and Groundwaters 

liHl History 

§701.1 General conditions applying to all water classifications. 

The discharge of sewage, industrial waste or other wastes shall not cause impairment of the best usages of 
the receiving water as specified by the water classifications at the location of discharge and at other locations that 
may be affected by such discharge. 

FRESH SURFACE WATERS 

§701.2 Class N fresh surface waters. 

(a) The best usages of Class N waters are the enjoyment of water in its natural condition and, where 
compatible, as a source of water for drinking or culinaiy purposes, bathing, fishing, fish propagation, and 
recreation. 

(b) There shall be no discharge of sewage, industrial wastes, or other wastes, waste effluents or any sewage 
effluents not having had filtration resulting from at least 200 feet of lateral travel through unconsolidated earth. A 
greater distance may be required if inspection shows that, due to peculiar geologic conditions, this distance is 
inadequate to protect the water from pollution. 

(c) These waters shall contain no deleterious substances, hydrocarbons or substances that would contribute 
to eutrophication, nor shall they receive surface runoff containing any such substance. 

§701.3 Class AA-Special (AA-S) fresh surface waters. 

(a) The best usages of Class AA-S waters are: a source of water supply for drinking, culinary or food 
processing purposes; primary and secondary contact recreation; and fishing. The waters shall be suitable for fish 
propagation and survival. 

(b) These waters shall contain no floating solids, settleable solids, oil, sludge deposits, toxic wastes, 
deleterious substances, colored or other wastes or heated liquids attributable to sewage, industrial wastes or 
other wastes. 

(c) There shall be no discharge or disposal of sewage, industrial wastes or other wastes into these waters. 

(d) These waters shall contain no phosphorus and nitrogen in amounts that will result in growths of algae, 
weeds and slimes that will impair the waters for their best usages. 

§701.4 Class A-Special (A-S) fresh surface waters. 

(a) The best usages of Class A-S waters are: a source of water supply for drinking, culinary or food 
processing purposes; primary and secondary contact recreation; and fishing. The waters shall be suitable for fish 
propagation and survival. 

(b) This classification may be given to those international boundary waters that, if subjected to approved 
treatment, equal to coagulation, sedimentation, filtration and disinfection with additional treatment, if necessary, 
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to reduce naturally present impurities, meet or will meet New York State Department of Health drinking water 
standards and are or will be considered safe and satisfactory for drinking water purposes. 

§701.5 Class AA fresh surface waters. 

(a) The best usages of Class AA waters are: a source of water supply for drinking, culinary or food 
processing purposes; primary and secondary contact recreation; and fishing. The waters shall be suitable for fish 
propagation and survival. 

(b) This classification may be given to those waters that, if subjected to approved disinfection treatment, with 
additional treatment if necessary to remove naturally present impurities, meet or will meet New York State 
Department of Health drinking water standards and are or will be considered safe and satisfactory for drinking 
water purposes. 

§701.6 Class A fresh surface waters. 

(a) The best usages of Class A waters are: a source of water supply for drinking, culinary or food processing 
purposes; primary and secondary contact recreation; and fishing. The waters shall be suitable for fish propagation 
and survival. 

(b) This classification may be given to those waters that, if subjected to approved treatment equal to 
coagulation, sedimentation, filtration and disinfection, with additional treatment if necessary to reduce naturally 
present impurities, meet or will meet New York State Department of Health drinking water standards and are or 
will be considered safe and satisfactory for drinking water purposes. 

§701.7 Class B fresh surface waters. 

The best usages of Class B waters are primary and secondary contact recreation and fishing. These waters 
shall be suitable for fish propagation and survival. 

§701.8 Class C fresh surface waters. 

The best usage of Class C waters is fishing. These waters shall be suitable for fish propagation and survival. 
The water quality shall be suitable for primary and secondary contact recreation, although other factors may limit 
the use for these purposes. 

§701.9 Class D fresh surface waters. 

The best usage of Class D waters is fishing. Due to such natural conditions as intermittency of flow, water 
conditions not conductive to propagation of game fishery, or stream bed conditions, the waters will not support 
fish propagation. These waters shall be suitable for fish survival. The water quality shall be suitable for primary 
and secondary contact recreation, although other factors may limit the use for these purposes. 

SALINE SURFACE WATERS 

§701.10 Class SA saline surface waters. 

The best usages of Class S A waters are shellfishing for market purposes, primary and secondary contact 
recreation and fishing. These waters shall be suitable for fish propagation and survival. 

§701.11 Class SB saline surface waters. 
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The best usages of Class SB waters are primary and secondary contact recreation and fishing. These waters 
shall be suitable for fish propagation and survival. 

§701.12 Class SC saline surface waters. 

The The best usage of Class SC waters is fishing. These waters shall be suitable for fish propagation and 
survival. The water quality shall be suitable for primary and secondary contact recreation, although other factors 
may limit the use for these purposes. 

§701.13 Class I saline surface waters. 

The best usages of Class I waters are secondary contact recreation and fishing. These waters shall be suitable 
for fish propagation and survival. 

§701.14 Class SD saline surface waters. 

The best usage of Class SD waters is fishing. These waters shall be suitable for fish survival. This 
classification may be given to those waters that, because of natural or man-made conditions, cannot meet the 
requirements for primary and secondary contact recreation and fish propagation. 

GROUNDWATERS 

§701.15 Class GA fresh groundwaters. 

The best usage of Class GA waters is as a source of potable water supply. Class GA waters are fresh 
groundwaters. 

§701.16 Class GSA saline groundwaters. 

The best usages of Class GSA waters are as a source of potable mineral waters, for conversion to fresh 
potable waters, or as raw material for the manufacture of sodium chloride or its derivatives or similar products. 
Class GSA waters are saline groundwaters. 

§701.17 Class GSB' saline groundwaters. 

The best usage of Class GSB waters is as a receiving water for disposal of wastes. Class GSB waters are 
saline groundwaters that have a chloride concentration in excess of 1,000 milligrams per liter or a total dissolved 
solids concentration in excess of2,000 milligrams per liter. 

§701.18 Assignment of groundwater classifications. 

(a) The groundwater classifications defined in section 701.15 through 701.16 are assigned to all the 
groundwaters of New York State. 

(b) The Class GSB shall not be assigned to any groundwaters of the state, unless the commissioner finds that 
adjacent and tributary groundwaters and the best usages thereof will not be impaired by such classification. 

§701.19 Discharge Restriction Categories. 

Discharge restriction categories may be assigned to surface waters or groundwaters by the department. When 
used, the discharge restriction category will be applied to such classified waters along with the applicable best 
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aa(p. i 

To: File of Bay Shore Gas Plant Site 

From: Michelle Brooks 

Date: September 8,1997 

Subject: Groundwater Target Apportionment 

Information on the usage of potable groundwater within the 4-mile target 
distance limit (TDL) of the Bay Shore Gas Plant was obtained for this 
evaluation. It was determined that ten municipalities (North Babylon, West 
Islip, West Bay Shore, Brightwaters, Bay Shore, North Bay Shore, Pine Aire, 
Brentwood, Islip Terrace and East Islip) are within the 4-mile vicinity of the 
site. The Suffolk County Water Authority (SCWA) provides potable water to 
the users of these municipalities. Except for the Brentwood District. 

The following calculation sheet detail the wells, pumpage, depth and other 
details of the wells the SCWA has in the TDL. 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

RECORD OF TELEPHONE CONVERSATION 

* 

TO: 

FROM: 

CLIENT/PROJECT:, EPA / RAW <34S PTRTF/R 

MHUFnT- U Q< Ccxa./'--'71 j 

DISCUSSION WITH: UTRMTVH. MILL&T 6<LO)A 

"TW /2g<Coo 

u31M c>K_ (9-3. uJeJl oULpfizî  û aXex tSX êMJ 

2>2_ u3ells Ln 4^i-ftnur mile foetus &X& 
i Oc£^c/ed. 

_DATE: DZGJI^ 



Ref. _rz, p 2__ of 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 

RECORD OF TELEPHONE CONVERSATION 

DATE:_^JjAj_l2__ 

TO: R 
FROM: W\o]nt>\ \e>  -

CUENT/PROJECT: ( 8QM SHpgg Q(jfy*CC 

SUBJECT: VSlflrV S L" SbU^ollL Qj&Ui<vVx 

5%  ̂-SZQO 

DISCUSSION WITH: l^kT A«Hwik^ 

Mr. MilVer ou^wimiA «*. ̂  

SD.OOO . 
V^a ^ 4--^ 

. « LI mJe> COudbuû  

Ml uleAk i* *<*»*• * fer 

• • Mfr M.ll«^r d*o f*WiCkd +M- Vs* 

iOeW -t-ieVi. 

^ C\c^v\re, 

M-<S#= >M* 
i- WsC> 

IUV1S-  2  a i a ^ J .  SOO%» "  

2>1»vVlo lei I MafloHoiCr) ifoO tJ^-rrv 

-Te.(icv«^^^ 4 ', ff>n  ̂

]Ac\\ VvecuaJ PfolecfioM tw©a£^ 

NAME: * * ^-vMr^^u- \ ^ DATE: ? Q/el 



Ref._^p._^_of_3£ 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 

RECORD OF TELEPHONE CONVERSATION 

DATE: 

^7. 
TO: 

from: 

CUENT/PROJECT: 

SUBJECT' 

. 6o>-^ P̂ Ourii 

: 6uH^gIMj Goo^Kj (a^AXm A<juK\ort6{ oSells 

DISCUSSION WITH: 1; f-lerwTO/n Miller^ 5<^3^ 50^1 

uSeJl\s QAo^ei 

SrrvvWv ^-VfeeL ^ ̂  

nATF s| #/«*?-



BABYLON DISTRICT 
SHEET #8 

WELL FIELD NAME 

Wicks Rd. 

Plymouth St. 

Emjay Blvd. 
(Bayshore District) 

i/lndustry Ct. 

,/ Locust Dr. 
(not in book) 

# OF WELLS 

3 

1 inactive 
3 active 

WELL# 

1 
2 
3 

1 
3 

2A 

1 
2 
3 

1 
2 

I 

2-

S-

/cn< 

1 

DEPTH 
ACTUAL 

CAPACITY 

374' 
409' 
418' 

1200 gpm 
1100 gpm 
1200 gpm 

37 r 
415' 
228' 

900 gpm 
1000 gpm 

? 

607* 
659' 
634' 

1125 gpm 
1200 gpm 
1400 gpm 

283' 
654' 

•fro C 

1200 gpm 
1200 gpm 

f&c? [ 

')]/* q t~£h 
I 

////«*-

(/I?*) 

% <T> 

•p 

o 

KM 



BAYSHORE DISTRICT 
SHEET #9 

WELL FIELD NAME 

/Union St. 

/ 5th Ave. 

Banana St. 
(already done) 

/41st Street 

Bellmore Ave 

Fisher Ave. 

/ Moffitt Blvd 

# OF WELLS 

3 

14 inactive 
3 active 

3 inactive 
2 active 

WELL# 

1 
2 
3 

32 
33 
34 

4 
5 

1 
2 
3 
4 

1 
2 
3 

1 
2 

ACTUAL 
DEPTH CAPACITY 

731' 1200 gpm 
600' 1200 gpm 
721' 1400 gpm 

776 1000 gpm 
776 1000 gpm 
593 1300 gpm 

725' 1400 gpm 
633' 1300 gpm 

117' 1000 gpm 
120* 1150 gpm 
307' 1200 gpm 
721' 1300 gpm 

316' 1200 gpm 
311' 1350 gpm 
663' 1400 gpm 

551' 1200 gpm 
538' 1300 gpm 



BAYSHORE DISTRICT 
SHEET #9 

WELL FIELD NAME # OF WELLS 

J Brook Ave. 1 inactive/ • 
perm, out of svc 

4 active 

/ East Forks Rd. 

•^Harvest Ln. 
see proceeding - done already 

/ Sunrise Hgwy 
see proceeding - done already 

y Thomas Ave. 2 

ACTUAL 
WELL# DEPTH CAPACITY 

2 440* 1200 gpm 
3 307' 1200 gpm 
4 362' 1400 gpm 

1A 448' ? 

—1 14# 900 gpm 
-2 44T 000 gpm 
-3 37# 1100 gpm 

4 306' 1200 gpm 
5 800' 1300 gpm 

1 712' 1350 gpm 
2 667' 1400 gpm 



BABYLON DISTRICT 
SHEET #4 

WELL FIELD NAME # OF WELLS WELL# 

1/Harvest Lane 
(Bayshore District) 

i/Sunrise Hgwy 
(Bayshore District) 

Prospect Ave. 

Sawyer Ave. 

/ Smith St. 

1 inactive ' 
3 active 

4 inactive 
4 active 

2 
3 

1A 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 

2A 

-5-
6 
7 
8 

DEPTH 
ACTUAL 

CAPACITY 

465' 1100gpm 
622' 1100 gpm 
467' unknown 

232' 1300 gpm 
308' 1400 gpm 
718' 1300 gpm 

675' 1200 gpm 
673' 1200 gpm 
441' 1400 gpm 

80' 00 out of servic 
669' 1000 gpm 
746' 1200 gpm 
759' 2100 gpm 
628' ? 

-592 700 gpm ^ & 
500' 1000 gpm |c* 
336' 1100 gpm ^ 
314' 1400 gpm 7^ 



BABYLON DISTRICT 
SHEET #4 

WELL FIELD NAME 

12th St. 

# OF WELLS WELL# 

Gordon Ave. 

August Rd. 

^ Brook Ave. 

1 inactive • 
3 active 

1 inactive 
3 active 

1 inactive 
4 active 

2 
3 
4 

1 
2 

2 
3 
4 

2 
3 
4 

1A 

ACTUAL 
DEPTH CAPACITY 

337' 1200 gpm 
328' 1000 gpm 
625' 1400 gpm 

652' 1400 gpm 
660' 1400 gpm 

600" 1000 
627' 1200 
636 1000 

440' 1200 gpm 
307' 1200 gpm 
362' 1400 gpm 
448' unknown 
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Ŝ?st7/>££. 
/SSSfeT^SJT" OA ̂  

PggL 
C-i 

to 
if 
\z 

1 7  

J± 
_±£ 
1L. 

1 1  
_Zl 

>7 

Ml 
5^1 

~7>S?~S7 
/e£.CeU£*Y\2k>«*X\ &JOMKS 

v7* V Le I yf 

(J 

JOL 
JSlL 
S1L 
Cot 

JUL-
6 7r~! 
f i t  
GW 
f Tl 
$ 6 /  
<f i f 

(T01  

f 
QU_ 
"7 2-/ 

jJL 
/& 

W 
JJL 
~l2i— 
jl2L-
JJL. 
-Mr-/<* 

J3-
S9 
/& 

It-
-Oi-

w 

VM 

P-F 

pz 
F 

\E~ 
Ei— 
El-
EE. 

i=2_ 

P . 

£L 
E— 

T 

frrfh i (too 



•  . r U r / r r  /-L,* /A. 3 

I 

I 

Srs* TtorS 

72*t/l££- ' 
/&)-
&£P~£-&£A/<2£. 

W£'t Afo. 

/ @ Y( ! >. £ / <? ?,Q> dp r,o*/ -/ "57. C 7 y/g/f 

L- ̂  *—Ref. p. zte of 3,0 

/?„r« M>.Ailz2l£L-
Goa/TAACT s/a. ~2-€tO 
Go/*rAAcTo£ LA\,KH> -NY 

• QL*izX 
0-1 • 

I 
102. 

It ' Z . - f Z q  
!V\ -/?£• 
]?Ll!52-

f '^E—-/££. 16 o -• 17 ?' 
nrm | m -IBS 
IfT-Z6 

I%r%, 
^5.Lli£ 

*7D.4f/fe£ts # 2?£ScA/Pr/â  
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FROST ASSOCIA TES 
Ref. 1-3>. p. _J of 

P.O. Box 495, Essex, Connecticut 06426 

(860)767-7644 FAX (860) 767-1971 

July 4, 1997 

To: Foster Wheeler Environmental Corp. 
8 Peach Tree Hill 
Livingston, NJ 07039 

y.£h- . 
Attn: Edgar Aguado 

Fr: Bob Frost 
Frost Associates 
P.O. Box 495 
Essex, Conn 06426 

Tel: (860) 669-5859 
Fax: (203) 669-5859 

Sub: Bay Shore Gas 
Bayshore, NY 

CERCLIS: 

Job: 40003 

Site Longitude: 73-15-27 73.257500 
Site Latitude : 40-43-24 40.723331 

The CENTRACTS report below identifies the population, households, and private water 
wells of each Block Group that lies within, or partially within, the 4, 3,.2, 1, .5, 
and .25, mile "rings" of the latitude and longitude coordinates above. CENTRACTS may 
have up to. ten radii of any length. 1000 block groups, and 15000 block group sides. 

CENTRACTS uses t;he 1990 Block Group population and Block Group house count data found 
in the Census Bureau's 1990 STF-lA files. The sources of water supply data are from 
the Bureau's 1990 STF-3A files. The boundary line coordinates of the Block Groups 
were extracted from the Census Bureau's 1990 TIGER/Line Files. 

CENTRACTS reports are created with programs written by Frost Associates, P.O. Box 
495, Essex, Conn. The code was written using Microsoft's Quick-Basic Ver. 4.5. 

Latitude and Longitude coordinates identifying a site are entered in degrees and 
decimal degrees. One or more county files holding Block Group boundary lines are 
selected for use by CENTRACTS by determining whether the site coordinates fall within 
the minimum and maximum Lat\Lon coordinates of each county in the state. 

Each Block Group line segment has Lat\Lon coordinates representing the "From" and 
"To" ends of that line. All coordinates from the selected county files are read and 
converted from degrees, decimal degrees to X\Y miles from the site location. Each 
line segment is then examined whether it lies within or partially within the maximum 
ring from the site. 

The unique Block Group ID numbers of each line segment that lie within the maximum 
ring are retained.-All Block Group boundary lines matching the Block Group numbers 
are then extracted from the respective county files to obtain all sides of the in
cluded Block Groups. Boundary records are then sorted in adjacent side order to 
determine the shape and area of each Block Group polygon. 



Ref. Z'f.p. I- of 
Bay Shore Gas 
Bayshore, NY 

A method to solve for the area of a polygon is to take one-half the sum of the pro
ducts obtained by multiplying each X-coordinate by the difference between the adja
cent Y-coordinates. For a polygon with coordinates at adjacent angles A, B, C, D, and 
E. The formula can be expressed: 

Area = 1/2{Xa(Ye-Yb)+ Xb(Ya-Yb)+ Xc(Yb-Yd)+ Xd(Yc-Ye)+ Xe(Yd-Ya)} 

For each ring, the selected Block Groups will be inside, outside, or intersected by 
the ring. When a polygon is intersected, the partial Block Group area within that 
ring is calculated using the method described below. 

When a ring intersects a Block Group, the intersect points are solved and plotted at 
the points where the ring enters and exits the shape. The chord line, a line within 
the circle connecting the intersect points is determined. This chord line is used to 
Calculate the segment area, the half moon shape between the chord line and the ring, 
and the sub-polygon created by the chord line and the Block Group boundaries that lie 
outside the ring. 

The segment area is subtracted from the sub-polygon area to determine the area of the 
sub-polygon outside the ring. The area outside the ring is then subtracted from the 
area of the entire polygon to arrive at the inside area. This inside area is then 
divided by the tract's total area to determine the percentage of area within the 
ring. This process is repeated for each block group that is intersected by one of the 
rings. The total area, partial area, and percentage of partial area of those block 
groups within, or partially within a ring, are held in memory for the report. 

On occasion, the algorithm described above is unable to determine the area of the 
partial area. Within the report program is a "Paint" routine which allows an enclosed 
shape to be highlighted. Another routine calculates the percentage of highlighted 
screen pixels to the pixels within the polygon. A manual entry is allowed. Both the 
"paint" method and manual entry method over ride the calculated method. 

CENTRACTS lists, starting on page 4, all Block Groups in State, County, Census Tract, 
and Block Group ID order that lie within, or partially within, the maximum ring. Each 
Block Group is identified by a City or Town name and by the Block Group's State, 
County, Tract and Block Group ID number. Following is the Block Group's 1990 populu 
tion and house count extracted from the Census Bureau's 1990 STF-lA files. 

The next four columns display water source data from the 1990 STF-3A files. The first 
column is "Units with Public system or private company source of water", followed by 
"Units with individual well, Drilled, source of water"; "Units with individual well, 
Dug, source of water" and "Units with Other source of water". 

For each ring, CENTRACTS then shows the Block Groups that are within that ring, the 
Block Group's total area in square miles, the partial area of the Block Group within 
that ring, and the partial percentage within the ring. The areas of the included 
Block Group and the partial areas are then totaled. 

The last section tallies the demographic data within each ring. The percentage of 
area for each Block Group is multiplied times the census data for that Block Group 
and totaled for all Block Group's within the ring. Ring totals are then determined 
by subtracting the three mile data from the four mile, the two mile from the three 
mile, one from the two, etc... Population on private wells is calculated using the 
formula: ((Drilled + Dug Wells) / Households) * Population 

-2-



Bay Shore Gas 
Bayshore, NY 

Ref. 13. V. 3 _QfJjiL 

Site Data 

Population: 154536.27 
Households: 49652.90 

Drilled Wells: 37.71 
Dug Wells: 342.04 

Other Water Sources: 48.12 

============= Partial (RING) data ========= 

Within Ring: 4 Mile(s) and 3 Mile(s) 

Population: 61569.19 
Households: 19265.85 

Drilled Wells: 37.04 
Dug Wells: 109.79 

Other Water Sources: 40.36 

** Population On Private Wells: 469.24 

TfcpuAoJko'n _ SI 
Wou^hold S 

3 . M  

"opa i^con  oO 
Called uie(K 

y4s%•*** 

atf >  ( 3 i )  

(37-f- M«0 

= U 6 

^puAajke""* 6K1 

Ousted. wSelJ 

 ̂Uo 
^37 -H 'o  ) 

• =361  

Within Ring: 3 Mile(s) and 2 Mile(s) 

Population: 51327.38 
Households: 15612.56 

Drilled Wells: 0.52 
Dug Wells: 124.38 

Other Water Sources: 7.54 

** Population On Private Wells: 410.62 

H i o  

(  I +  I2M )  

- 3 

m o  -  3  -  ̂o 1  

Within Ring: 2 Mile(s) and 1 Mile(s) 

Population: 28701.23 
Households: 9887.24 

„ Drilled Wells: 0.16 
Dug Wells: 78.12 

Other Water Sources: 0.22 

** Population On Private Wells: 227.23 

2-27 _ ^ 22.1" 3 

( + 1& 

Within Ring: 1 Mile(s) and .5 Mile(s) 

Population: 8669.83 
Households: 3170.91 

Drilled Wells: 0.00 
Dug Wells: 29.74 

Other Water Sources: 0.00 

** Population On Private Wells: 81.32 
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Bay Shore Gas 
Bayshore, NY 

Ref. *23 .p. A_°fiL_ 

- Within Ring: .5 Mile(s) and .25 Mile(s) 

Population: 3238.34 
Households: 1289.23 

Drilled Wells: 0.00 
Dug Wells: 0. 00 

Other Water Sources: 0.00 

~Popi4ai-v»oyi &A '""r^poUaJuD n ©i-

•^yill-cd Udells uiells 

Population On Private Wells: 0 . 0 0  

- Within Ring: .25 Mile(s) and 0 Mile(s) — 

Population: 1030.30 
Households: 427.11 

Drilled Wells: 0.00 
Dug Wells: 0. 00 

Other Water Sources: 0.00 

Population On Private Wells: 0.00 

O O 

-17-

i 



REFERENCE 24 



FOSTER WHEELER ENVIRONMENTAL CORPORATION ' J ~ ° t -

„v M, DATF SHEET I OF. 

EM 

DEPT CHKD. BY DATE OFS NO. NO 
CLIENT 
PROJECT . S)ta£F $ft-S fu/Htr SiP 
SUBJECT _ ML*C*e i/O H-Miu? {LfrDiws TOL. 

Mile  fad*us  Ac j e j  

0.0 - O -2-S" o 

o. 2-T- o • s"o 

t> So - l. D 2.+ |-r3+54"t+ - ID 

I- o  - Z . O  +  l ( > - l - H S - t - S  +  ( * l  + 3 + Z  +  2 . + ( a  +  & + 2 . +  $ +  I O  
-  1*7  

- 3.0 loCtfH- 1*2. + 5-f- 14,-h lo + I-H+ lo-Hf* 2.r3 + 7-#-27-/-£ 
•f3o+ 2-o + l-t $7. + $ = 2nI 

3-0 A.o i + tr + m-m. ue+3-bC,+ <\ H>s•Mo^•^•3+^+7 
+-Z.K7-H5 ® 357 

JA&LES A34 #9 °f- Mvl f-tozatrcf /danKtnj 
AJere. 72> buttuemti (Je7i#/Sc&. 

FWENC 581D/9/95 



fcf-
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

±LMfi&DATE BY I \ - t^WQDATE ~[|»*| 17 SHEET OF. 
DEPT. CHKD. BY DATE OFS NO. NO 

CLIENT 
PROJECT. 6w SHoae PiAjsr 
SUBJECT _ Ldef Lands Ffct/oTft L, tr 

^ -CCNiW fadux?  (Tyou^  >  \C>t»  ^vVs  

^ue. A-o YV^- Va^4 CX*YAT>\OJC\4 \^^A"\oumdl -^-fbrAcXQ^ 

t r v .  - - V ^ A e .  n n A e  S t t h n n e r r l  - ^ © r ~ A V \ ^  
vjrvdbucie^ <sa. ^>CjoA< £joj& &/*>d fou^l^hxyu.. 

^vxfxdouosP^tik O^CAX orx^CLDu^/C^dXXJY\O\ VK-e_ ^-eAPuX^rftJiifri 
\AAJ* ^*0"V JlJlOkdt, U^WJOQ^ AicJlvoA vJn-CJjLK©ry.LL. OdAJLOOb 
UOJ\JL CiWA ĉk • 
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New York State Department of Environmental Conservation 
Wildlife Resources Center 
700 Troy-Schenectady Road 
Latham, New York 12110-2400 
(518) 783-3932 

August 6, 1997 

Ref. "2S, p. I of 

John P. Cahill 
Commissioner 

Matthew Peles 
Foster Wheeler Environmental Corporation 
8 Peach Tree Hill Road 
Livingston, New Jersey 07039 

_ _ , Re: Bay Shore Gas Plant Dear Mr. Peles: 

We have reviewed the New York Natural Heritage Program files with respect to your recent 
request for biological information concerning a Pre Remedial Site Investigation #076-2JZZ, as 
indicated on your enclosed map, located in the Town of Bay Shore, Suffolk County, New York 
State. 

Enclosed is a computer printout covering the area you requested to be reviewed by our 
staff. The information contained in this report is considered sensitive and may not be released 
to the public without permission from the New York Natural Heritage Program. 

Our files are continually growing as new habitats and occurrences of rare species and 
communities are discovered. In most cases, site-specific or comprehensive surveys for plant and 
animal occurrences have not been conducted. For these reasons, we can only provide data which 
have.been assembled from our files. We cannot provide a definitive statement on the presence or 
absence of species, habitats or natural communities. This information should not be substituted 
for on-site surveys that may be required for environmental assessment. 

This response applies only to known occurrences of rare animals and/or significant wildlife 
habitats. You should contact our regional office, Division of Regulatory Affairs, at the address 

; enclosed for information regarding any regulated areas or permits that may be required (e.g., 
regulated wetlands) under State Law. 

If this proposed project is still active one year from now we recommend that you contact 
us again so that we may update this response. 

cut * 
Deborah L. Albert 
Information Services 
NY Natural Heritage Program 

Encs. 
cc: Reg. I, Wildlife Mgr. 

Reg. 1, Fisheries Mgr. 
Peter Nye, ESU, Delmar 



IR2 page 2 BIOLOGICAL AND CONSERVATION DATA SYSTEM - ELEMENT OCCURRENCE REPORT, 04 AUG 1997 

Prepared by N.Y.S.D.E.C. Natural Heritage Program, Latham New York 

(This report contains sensitive information which should be treated in a sensitive manner. Refer to the users guide for explanation of codes and ranks.) 

* COUNTY 
& TOWN 

I SLIP 

USGS TOPO MAP/ 
LAT. & LONG. 

PREC- LAST EO 

ISION SEEN RANK SCIENTIFIC AND COMMON NAME 

BAY SHORE EAST 
404253 731230 

S 1988 E PANDION HALIAETUS 2--3 

ELEMENT TYPE 

BIRD 

NY US HERITAGE 

STATUS STATUS RANKS OFFICE USE OFFICE USE 

G5 ESU 4007362 24 

ISLIP 

OSPREY 

BAY SHORE EAST 
404219 731138 

1986 D STERNA ANTILLARUM 
LEAST TERN 

BIRD 

S4 

G4 ESU 4007362 8 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

BAY SHORE EAST 
404357 731358 

BAY SHORE EAST 
404328 731419 

BAY SHORE EAST 
404355 731235 

BAY SHORE EAST 
404245 731238 

BAY SHORE EAST 
404253 731253 

BAY SHORE EAST 
404328 731446 

BAY SHORE EAST 
404437 731330J 

BAY SHORE EAST 
404433 731204 

BAY SHORE EAST 
404456 731250 

1987 E AGALINIS FASCICULATA 
FASCICLED FALSE FOXGLOVE 

1909 H ASTER CONCOLOR 
SILVERY ASTER 

H CAREX HORMATHODES 
MARSH STRAW SEDGE 

1987 E HELIANTHUS ANGUSTIFOLIUS 
SWAMP SUNFLOWER 

1986 C LOBELIA NUTTALLII 
NUTTALL'S LOBELIA 

1909 H POLYGALA LUTEA 
YELLOW MILKWORT 

1995 B PROSERPINACA PECTINATA 

COMB-LEAVED MERMAID-WEED 

1987 CD SCLERIA TRIGLOMERATA 
WHIP NUTRUSH 

1987 C SOLIDAGO LATISSIMIFOLIA 
COASTAL GOLDENROD 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

-§3S-

G5 
S3 

G4? 
51 

G4G5 
S2S3 

G5 
52 

G4G5 
53 

G5 
51 

G5 
52 

G5 
S2 

G5 

S1 

4007362 39 

4007362 20 

4007362 19 

4007362 5 

4007362 33 

4007362 21 

4007362 27 

' 55, 4007362 1 
a> 

I ^ \y\ 4007362 6 



IR2 page 3 BIOLOGICAL AND CONSERVATION DATA SYSTEH - ELEMENT OCCURRENCE REPORT, 04 AUG 1997 

Prepared by N.Y.S.D.E.C. Natural Heritage Program, Latham New York 

(This report contains sensitive information which should be treated in a sensitive manner. Refer to the users guide for explanation of codes and ranks.) 

* COUNTY 
& TOWN 

USGS TOPO MAP/ PREC- LAST EO 

LAT. & LONG. ISION SEEN RANK SCIENTIFIC AND COMMON NAME ELEMENT TYPE 
NY US HERITAGE 
STATUS STATUS RANKS OFFICE USE OFFICE USE 

ISLIP 

I SLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

BAY SHORE EAST 
404257 731135 

BAY SHORE WEST 
404240 731714 

BAY SHORE WEST 
404159 731539 

BAY SHORE WEST 
404159 731539 

BAY SHORE WEST 
404111 731802 

BAY SHORE WEST 
404159 731539 

BAY SHORE WEST 
404240 731714 

BAY SHORE WEST 
404240 731714 

BAY SHORE WEST 
404240 731714j 

BAY SHORE WEST 
404159 731539 

BAY SHORE WEST 
404159 731539 

1989 BC UTRICULARIA RADIATA VASCULAR PLANT 
SMALL FLOATING BLADDERWORT 

1991 BC ALETRIS FARINOSA VASCULAR PLANT 
STARGRASS 

1990 C CAREX HORMATHOOES VASCULAR PLANT 
MARSH STRAW SEDGE 

1990 AB ELEOCHARIS ELLIPTICA VAR PSEUDOPTER VASCULAR PLANT 
SLENDER SPIKERUSH 

H HELIANTHUS ANGUSTIFOLIUS VASCULAR PLANT 
SWAMP SUNFLOWER 

1990 AB HELIANTHUS ANGUSTIFOLIUS VASCULAR PLANT 
SWAMP SUNFLOWER 

1991 BC HYPERICUM PROLIFICUM VASCULAR PLANT 
SHRUBBY ST. JOHN'S-WORT 

1990 E JUNCUS MARGINATUS VAR OOORATUS VASCULAR PLANT 
LARGE GRASS-LEAVED RUSH 

1990 E JUNCUS SCIRPOIDES VASCULAR PLANT 
SCIRPUS-LIKE RUSH 

1990 BC LOBELIA NUTTALLII VASCULAR PLANT 
NUTTALL'S LOBELIA 

1990 B SABATIA CAMPANULATA VASCULAR PLANT 
SLENDER MARSH-PINK 

G4 
S2 

G5 
S2 

G4G5 
S2S3 

G5T? 
51 

G5 
52 

G5 
S2 

G5 
52 

G5T5 
S1 

G5 
S1 

G4G5 

53 

G5 

S1 

£ 

4007362 37 

4007363 27 

4007363 35 

4007363 35 

4007363 34 

4007363 35 

4007363 27 

4007363 27 

4007363 27 

4007363 35 

f\S 

V 4007363 35 

S, 

fc* 
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IR2 page 4 BIOLOGICAL AND CONSERVATION DATA SYSTEM - ELEMENT OCCURRENCE REPORT, 04 AUG 1997 
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* COUNTY 
& TOWN 

USGS TOPO MAP/ PREC- LAST EO 

LAT. & LONG. ISION SEEN RANK SCIENTIFIC AND COMMON NAME ELEMENT TYPE 
NY US HERITAGE 

STATUS STATUS RANKS OFFICE USE OFFICE USE 

ISLIP BAY SHORE WEST 
404159 731539 

1990 A SOLIDAGO LATISSIMIFOLIA 
COASTAL G0LDENR0D 

VASCULAR PLANT G5 
S1 

4007363 35 

ISLIP BAY SHORE WEST 
404159 731539 

1996 CD VERBESINA ALTERNIFOLIA 
WINGSTEM 

VASCULAR PLANT G5 
S2 

4007363 35 

ISLIP CENTRAL ISLIP 
404643 731419 

1926 H ASTER CONCOLOR 
SILVERY ASTER 

VASCULAR PLANT G4? 
S1 

4007372 40 

ISLIP CENTRAL ISLIP 
404643 731436 

1944 H LESPEDEZA STUEVEI 
VELVETY LESPEDEZA 

VASCULAR PLANT G4? 
S2 

4007372 8 

ISLIP CENTRAL ISLIP 
404502 731249 

1996 C LIATRIS SCARIOSA VAR NOVAE-ANGLIAE 
NEW ENGLAND BLAZING-STAR 

VASCULAR PLANT G57T3Q 
S2 

4007372 47 

ISLIP CENTRAL ISLIP 
404634 731444 

1926 H LINUM MEDIUM VAR TEXANUM 
SOUTHERN YELLOW FLAX 

VASCULAR PLANT G5T5 
S2 

4007372 5 

ISLIP CENTRAL ISLIP 

404518 731155 
1986 C LOBELIA NUTTALLII 

NUTTALL'S LOBELIA 
VASCULAR PLANT • G4G5 

S3 
4007372 83 

ISLIP GREENLAWN 

404603 731520 
1989 C PITCH PINE-SCRUB OAK BARRENS 

PITCH PINE-SCRUB OAK BARRENS 
COMMUNITY G2 

S1 
4007373 4 

ISLIP 
HUNTINGTON 
BABYLON 

ISLIP 

ISLIP 

GREENLAWN 
404653 7318241 

GREENLAWN 
404603 731519 

GREENLAWN 
404603 731519 

1992 B 

1985 

1985 AB 

PITCH PINE-SCRUB OAK BARRENS 
PITCH PINE-SCRUB OAK BARRENS 

HEMILEUCA MAIA MAIA 
COASTAL BARRENS BUCKMOTH 

LESPEDEZA STUEVEI 
VELVETY LESPEDEZA 

COMMUNITY 

MOTH 

VASCULAR PLANT 

U SC 

G2 
S1 

4007373 5 

S2 

' 2? 8» 
G4T2T3 ESU ' 4007373 4 

h 
•o 

G4? ' 4007373 4 
S2 ^ 

O 
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ISLIP GREENLAWN S 1987 D LIATRIS SCARIOSA VAR NOVAE-ANGLIAE VASCULAR PLANT R G5»T3Q 4007373 6 
404622 731700 NEW ENGLAND BLAZING-STAR S2 

43 Records Processed 

2? 

1* v\ 
•p 
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* COUNTY 
& TOWN 

NASSAU 

USGS TOPO MAP/ 
LAT. & LONG. 

PREC
ISION 

LAST 
SEEN 

EO 

RANK SCIENTIFIC AND COMMON NAME ELEMENT TYPE 
NY 
STATUS 

US 
STATUS 

HERITAGE 
RANKS OFFICE USE OFFICE USE 

BABYLON BAY SHORE WEST 
403807 731947 

S 1992 A CHENOPOOIUM RUBRUM 
RED PIGWEED 

VASCULAR PLANT U G5 
S2 

4007363 43 

HEMPSTEAD AMITYVILLE 
403733 732904 

S 1987 AB PANOQUINA PANOQUIN 

SALT MARSH SKIPPER 
BUTTERFLY or SKIPPER U G5 

SU 
4007364 17 

HEMPSTEAD AMITYVILLE S 1986 D RYNCHOPS NIGER BIRD P G5 4007364 11 
403758 732919 BLACK SKIMMER S2 

HEMPSTEAD AMITYVILLE S 1986 D STERNA HIRUNDO BIRD T G5 ESU 4007364 10 
403830 732929 COMMON TERN S3B 

HEMPSTEAD AMITYVILLE S 1986 D STERNA HIRUNDO BIRD T G5 ESU 4007364 11 
403758 732919 COMMON TERN S3B 

HEMPSTEAD AMITYVILLE S 1985 D STERNA NILOTICA BIRD P G5 4007364 10 
403830 732929 GULL-BILLED TERN S1 

HEMPSTEAD AMITYVILLE 
403913 732939 

M 1929 H SCUTELLARIA INTEGRIFOLIA 
HYSSOP-SKULLCAP 

VASCULAR PLANT U G5 
S1 

4007364 39 

HEMPSTEAD WEST GILGO BEACH S 1986 D STERNA HIRUNDO BIRD T G5 ESU 4007354 5 
403659 732902 COMMON TERN S3B 

HEMPSTEAD WEST GILGO BEAtH S 1986 CD STERNA HIRUNDO BUD —T RS ESU 4007354 6 
403721 732904 COMMON TERN S3B 

OYSTER BAY AMITYVILLE S 1986 C STERNA HIRUNDO BIRD T G5 ESU jl 4007364 14 
403883 732541 COMMON TERN S3B 

Li 

OYSTER BAY AMITYVILLE 
404018 732808 

s 1992 AB CAREX BARRATT11 
BARRATT'S SEDGE 

VASCULAR PLANT E G4 
S1 

V V 4007364 19 

o 
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OYSTER BAY AMITYVILLE 
404018 732801 

S 1986 AB CAREX BULLATA 
BUTTON SEDGE 

VASCULAR PLANT G5 
S1 

4007364 16 

OYSTER BAY AMITYVILLE 
404003 732856 

S 1992 D CHAMAECYPARIS THYOIDES 
ATLANTIC WHITE CEDAR 

VASCULAR PLANT G4 
S3 

4007364 23 

OYSTER BAY AMITYVILLE 
403955 732810 

M 1923 F GENTIANA SAPONARIA 
SOAPWORT GENTIAN 

VASCULAR PLANT G5 
SI 

4007364 35 

OYSTER BAY AMITYVILLE S 1990 CD HYPERICUM HYPERICOIDES SSP MULTICAU VASCULAR PLANT 
404014 732807 ST. ANDREW'S CROSS 

G5T4 
SI 

4007364 36 

OYSTER BAY AMITYVILLE 
404003 732856 

S 1989 C JUNCUS DEBILIS 
WEAK RUSH 

VASCULAR PLANT G5 
S1 

4007364 23 

OYSTER BAY AMITYVILLE M 1987 E LECHEA PULCHELLA VAR MONILIFORMIS VASCULAR PLANT 
404030 732757 BEAD PINWEED 

G5T4 
S1 

4007364 7 

OYSTER BAY AMITYVILLE 

404017 732801 
S 1985 A LECHEA RACEMULOSA 

ILLINOIS PINWEED 
VASCULAR PLANT G5 

S3 
4007364 16 

OYSTER BAY AMITYVILLE 
404054 732742 

M 1918 H LESPEDEZA STUEVE1 
VELVETY LESPEDEZA 

VASCULAR PLANT G4? 
S2 

4007364 6 

OYSTER BAY 

OYSTER BAY 

OYSTER BAY 

AMITYVILLE 
404047 73275(1 

AMITYVILLE 
404015 732811 

AMITYVILLE 
404030 732757 

M 1923 F 

S 1992 D 

M 1938 H 

OXYPOLIS RIGIDIOR 
STIFF COWBANE 

VASCULAR PLANT 

POLYGONUM HYDROPIPEROIDES VAR OPELO VASCULAR PLANT 
OPELOUSA SMARTWEED 

POLYGONUM SETACEUM VAR INTERJECTUM VASCULAR PLANT 
SWAMP SMARTWEED 

G5 

SH 

G5 
S3 

G5T4 
S1S2 

O 

K 
T3 

4007364 1 

4007364 41 

4007364 7 
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OYSTER BAY 

OYSTER BAY 

OYSTER BAY 

OYSTER BAY 

OYSTER BAY 

OYSTER BAY 

* SUFFOLK 

BABYLON 

BABYLON 

AMITYVILLE 
404018 732801 

AMITYVILLE 
404030 732757 

AMITYVILLE 
404030 732757 

AMITYVILLE 
404030 732757 

WEST GILGO BEACH 
403649 732622 

WEST GILGO BEACH 
403637 732628 

AMITYVILLE 
403732 732232 

AMITYVILLE 

S 1992 B SCLERIA TRIGLOMERATA 
WHIP NUTRUSH 

M 1924 F SCUTELLARIA INTEGRIFOLIA 
HYSSOP-SKULLCAP 

M 1992 E SMI LAX PSEUDOCHINA 
FALSE CHINA-ROOT 

M 1926 H SPHENOPHOLIS OBTUSATA VAR OBTUSATA 
PRAIRIE UEDGEGRASS 

S 1979 E ASIO FLAMMEUS 
SHORT-EARED OWL 

S 1992 B LYCOPODIELLA CAROLINIANA 
CAROLINA CLUBMOSS 

M 1979 E 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

BIRD 

VASCULAR PLANT 

ASIO FLAMEUS 
SHORT-EARED OWL 

S 1986 D STERNA HIRUNDO 

BIRD 

BIRD 

P SC 

P SC 

G5 
S2 

G5 
S1 

G4G5 
S1 

G5T5 
51 

G5 
52 

G5 
S1 

G5 
S2 

ESU 

ESU 

G5 ESU 

4007364 16 

4007364 7 

4007364 7 

4007364 7 

4007354 16 

4007354 8 

4007364 31 

4007364 15 

BABYLON 

BABYLON 

403834 732324 

i 
AMITYVILLE 
404028 732448 

AMITYVILLE 
404018 732451 

M 1937 H 

M 1928 H 

COMMON TERN 

DIGITARIA FILIFORMIS 
SLENDER CRABGRASS 

GENT IANA SAPONARIA 
SOAPWORT GENTIAN 

VASCULAR PLANT 

VASCULAR PLANT 

S3B 

G5 
S2 

G5 

S1 

K 4007364 24 

K .p \ 4007364 22 

o 
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BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 
OYSTER BAY 

AMITYVILLE 
404031 732455 

AMITYVILLE 
404008 732452 

BAY SHORE WEST 
403807 731947 

BAY SHORE WEST 
403844 732013 

BAY SHORE WEST 
403852 731653 

1928 H 

M 1929 X 

1995 AB 

1993 C 

1986 D 

LINUM MEDIUM VAR TEXANUM 
SOUTHERN YELLOW FLAX 

RHYNCHOSPORA TORREYANA 
TORREY'S BEAKRUSH 

BRACKISH INTERDUNAL SWALES 
BRACKISH INTERDUNAL SWALES 

ARDEA ALBA 
GREAT EGRET 

ARDEA ALBA 
GREAT EGRET 

BAY SHORE WEST 
403732 732201 

S 1995 AB CHARADRIUS MELODUS 

VASCULAR PLANT 

VASCULAR PLANT 

COMMUNITY 

BIRD 

BIRD 

BIRD 1^ 

G5T5 
S2 

G4 
SH 

G3G4 
S1S2 

G5 
S2 

G5 
S2 

LELT G3 ESU 

4007364 3 

4007364 20 

4007363 43 

4007363 5 

4007363 38 

4007363 12 

BABYLON BAY SHORE WEST 
4UJ858 732000 

1984 F 

PIPING PLOVER 

CHARADRIUS MELODUS BIRD / />l > t( 

S2B 

LELT G3 ESU 4007363 13 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BAY SHORE WEST 
kbmt 731834 

1995 C 

PIPING PLOVER 

CHARADRIUS MELODUS 

BAY SHORE WEST 
403844 732013j 

BAY SHORE WEST 
403844 732013 

BAY SHORE WEST 
403844 732013 

1993 C 

1993 B 

1992 F 

PIPING PLOVER 

EGRETTA CAERULEA 
LITTLE BLUE HERON 

EGRETTA THULA 
SNOWY EGRET 

EGRETTA TRICOLOR 
TRICOLORED HERON 

BIRD U. E 

S2B 

LELT G3 ESU 

BIRD 

BIRD 

BIRD 

S2B 

G5 
S2 

G5 
S2S3 

G5 

S2 

4007363 9 

£ 

f* 

4007363 5 

4007363 5 

4007363 5 



IR2 page 5 BIOLOGICAL AMD CONSERVATION DATA SYSTEM - ELEMENT OCCURRENCE REPORT, 04 AUG 1997 
Prepared by N.Y.S.D.E.C. Natural Heritage Program, Latham New York 

(This report contains sensitive information which should be treated in a sensitive manner. Refer to the users guide for explanation of codes and ranks.) 

* COUNTY 
& TOWN 

USGS TOPO MAP/ PREC- LAST EO 

LAT. & LONG. ISION SEEN RANK SCIENTIFIC AND COMMON NAME ELEMENT TYPE 
NY US HERITAGE 

STATUS STATUS RANKS OFFICE USE OFFICE USE 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 
OVSTER BAY 

BABYLON 

BABYLON 

BABYLON 

BAY SHORE WEST 
403828 731928 

BAY SHORE WEST 
403844 732013 

BAY SHORE WEST 
403817 731925 

BAY SHORE WEST 
403852 731653 

BAY SHORE WEST 
403844 732013 

BAY SHORE WEST 
403749 732059 

BAY SHORE WEST 
403749 732059 

BAY SHORE WEST 
403732 732201 

BAY SHORE WEST 

S 1984 E LATERALLUS JAMAICENSIS 
BLACK RAIL 

S 1984 F NYCTANASSA VIOLACEA 

YELLOW-CROWNED NIGHT-HERON 

M 1992 F NYCTANASSA VIOLACEA 

YELLOW-CROWNED NIGHT-HERON 

S 1984 D PLEGADIS FALCINELLUS 
GLOSSY IBIS 

S 1993 B PLEGADIS FALCINELLUS 
GLOSSY IBIS 

S 1995 B RYNCHOPS NIGER 
BLACK SKIMMER 

S 1989 F RYNCHOPS NIGER 
BLACK SKIMMER 

S 1995 AB STERNA ANTILLARUM 

1995 D 

LEAST TERN 

STERNA ANTILLARUM 
403727 731834) 

BAY SHORE WEST 
4U3858 732000 

1984 F 

LEAST TERN 

STERNA ANTILLARUM 

BAY SHORE WEST 
403749 732059 

1995 C 

LEAST TERN 

STERNA DOUGALLII 

BIRD 

BIRD 

BIRD 

BIRD 

BIRD 

BIRD 

BIRD 

P SC 

BIRD I if E 

BIRD 

BIRD //111'Ct. E 

G4 ESU 
S1B 

G5 
S2 

G5 
S2 

G5 
S2 

G5 
S2 

G5 
S2 

G5 

S2 

G4 ESU 
S3B 

G4 ESU 
S3B 

J54 ESU 
S3B 

BIRD 

4007363 28 

4007363 5 

4007363 46 

4007363 38 

4007363 5 

4007363 14 

4007363 14 

4007363 12 

4007363 9 

n> 
4007363 13 

ROSEATE TERN 
I A M. L .  E LELTNI- S5 ESU 4007363 14 

S1B 

O 
O 
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* COUNTY 
& TOWN 
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LAT. & LONG. ISION SEEN RANK SCIENTIFIC AND COMMON NAME ELEMENT TYPE 
NY US HERITAGE 

STATUS STATUS RANKS OFFICE USE OFFICE USE 

BABYLON BAY SHORE WEST 1995 A STERNA HIRUNDO 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

403749 732059 

BAY SHORE WEST 

BIRD 

1986 AB 

COMMON TERN 

STERNA HIRUNDO 
403908 731648 

BAY SHORE WEST 
403727 731834 

BAY SHORE WEST 
403749 732059 

BAY SHORE WEST 
403848 731753 

BAY SHORE WEST 
403728 731824 

BAY SHORE WEST 
404153 731938 

BAY SHORE WEST 
404204 731937 

BAY SHORE WEST 

404135 7321171 

BAY SHORE WEST 
403807 731947 

BAY SHORE WEST 
404142 731959 

COMMON TERN 

1995 D STERNA HIRUNDO 
COMMON TERN 

1984 F STERNA NILOTICA 

GULL-BILLED TERN 

1914 X AMARANTHUS PUMILUS 
SEABEACH AMARANTH 

1991 C AMARANTHUS PUMILUS 

SEABEACH AMARANTH 

1928 X ASCLEPIAS RUBRA 

RED MILKWEED 

1926 H ASTER SOLIDAGINEUS 

FLAX-LEAF WHITETOP 

1927 H ASTER SOLIDAGINEUS 

FLAX-LEAF WHITETOP 

1992 E DIPLACHNE MARITIMA 

SALT-MEADOW GRASS 

1933 H GENTIANA SAPONARIA 
SOAPWORT GENTIAN 

-BIRD ZC C .  T 

BIRD 

BIRD 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

U LT 

U LT 

G5 
S3B 

G5 

JLSLL 

S3B 

G5 
S3B 

G5 
S1 

G2 
S1 

G2 
51 

G4G5 
SX 

G5 
52 

G5 
S2 

G5T3T4 
SI 

G5 

S1 

ESU 

ESU 

4007363 25 

4007363 9 

4007363 14 

4007363 1 

4007363 41 

4007363 21 

4007363 7 

4007363 29 

g>4007363 43 

k 
V 

8, 

4007363 11 
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* COUNTY 
& TOWN 

USGS TOPO MAP/ PREC- LAST EO 

LAT. & LONG. ISION SEEN RANK SCIENTIFIC AND COMMON NAME ELEMENT TYPE 
NY US HERITAGE 
STATUS STATUS RANKS OFFICE USE OFFICE USE 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BABYLON 

BAY SHORE WEST 
404120 731953 

BAY SHORE WEST 
404204 731937 

BAY SHORE WEST 
404416 732037 

BAY SHORE WEST 
404208 731942 

BAY SHORE WEST 
404135 732117 

BAY SHORE WEST 
404046 731953 

BAY SHORE WEST 
403723 731826 

BAY SHORE WEST 
403807 731947 

BAY SHORE WEST 
403807 7319471 

BAY SHORE WEST 

403807 731947 

BAY SHORE WEST 
404148 731957 

1898 H 

1926 H 

1985 C 

1915 H 

1935 H 

1895 X 

1991 B 

1991 B 

1992 D 

1992 B 

1898 H 

HELIANTHUS ANGUSTIFOLIUS 
SWAMP SUNFLOWER 

LESPEDEZA STUEVEI 
VELVETY LESPEDEZA 

MAGNOLIA VIRGINIANA 
SWEETBAY MAGNOLIA 

PANI CUM SCOPARIUM 
VELVET PANIC GRASS 

POLYGALA LUTEA 
YELLOW MILKWORT 

POLYGONUM GLAUCUM 
SEABEACH KNOTWEED 

POLYGONUM GLAUCUM 
SEABEACH KNOTWEED 

POLYGONUM GLAUCUM 
SEABEACH KNOTWEED 

RUMEX MARITIMUS VAR FUEGINUS 
GOLDEN DOCK 

SCIRPUS MARITIMUS 
SEASIDE BULRUSH 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

SCLERIA PAUCIFLORA VAR CAROLINIANA VASCULAR PLANT 
FEWFLOWER NUTRUSH 

G5 
S2 

G4? 
52 

I 
G5 
S1 

G5 
S1 

G5 
S1 

G3 
53 

G3 
S3 

G3 
S3 

G5T5 
S1 

G5 
S1 

G5T4T5 
S1 

4007363 18 

4007363 7 

4007363 17 

4007363 24 

4007363 29 

4007363 22 

4007363 42 

4007363 43 

4007363 43 

4007363 43 

4007363 10 
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* COUNTY 
& TOUN 

USGS TOPO MAP/ 
LAT. & LONG. 

PREC
ISION 

LAST 
SEEN 

EO 
RANK SCIENTIFIC AND COMMON NAME ELEMENT TYPE 

NY 
STATUS 

US 
STATUS 

HERITAGE 
RANKS OFFICE USE OFFICE USE 

BABYLON BAY SHORE WEST 
404208 731942 

M H SCUTELLARIA INTEGRIFOLIA 
HYSSOP-SKULLCAP 

VASCULAR PLANT U G5 
S1 

4007363 24 

BABYLON BAY SHORE WEST 
403844 732013 

S 1995 B WESTERN HEMISPHERE ROOKERY 
WESTERN HEMISPHERE ROOKERY 

OTHER U G5 
S3 

4007363 5 

BABYLON WEST GILGO BEACH 
403726 732453 

S 1986 D ARDEA ALBA 
GREAT EGRET 

BIRD P G5 
S2 

4007354 10 

BABYLON WEST GILGO BEACH 
403726 732453 

s 1985 D EGRETTA CAERULEA 
LITTLE BLUE HERON 

BIRD P G5 
S2 

4007354 10 

BABYLON WEST GILGO BEACH 
403725 732453 

s 1984 D EGRETTA TRICOLOR 
TRICOLORED HERON 

BIRD P G5 
S2 

4007354 10 

BABYLON WEST GILGO BEACH 
403726 732453 

s 1985 B PLEGADIS FALCINELLUS 
GLOSSY IBIS 

BIRD P G5 
S2 

4007354 10 

BABYLON WEST GILGO BEACH s 1986 D STERNA HIRUNDO /<C- BIRD T G5 ESU 4007354 7 4U371o 7325O5 COMMON TERN S3B 

BABYLON WEST GILGO BEACH s 1996 B AMARANTHUS PUMILUS j<TrH,£r VASCULAR PLANT U LT G2 4007354 15 4U30C4 (S£lb 16 SJfcABEACH AMARANTH S1 

BABYLON WEST GILGO BEACH 
403709 732318j 

s 1991 BC POLYGONUM GLAUCUM 
SEABEACH KNOTWEED 

VASCULAR PLANT U G3 
S3 

4007354 13 

BROOKHAVEN HOWELLS POINT s 1993 F CHARADRIUS MELODUS £ BIRD E LELT G3 ESU 4007268 3 
404137 725925 PIPING PLOVER S2B £ 

BROOKHAVEN HOWELLS POINT s 1996 B STERNA ANT ILLARUM / BIRD E G4 ESU 54007268 3 
S3B 

o 
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BROOKHAVEN HOWELLS POINT S 1996 D STERNA ANTILLARUM 

BROOKHAVEN 

BROOKHAVEN 

BROOKHAVEN 

BROOKHAVEN 

BROOKHAVEN 

BROOKHAVEN 

BROOKHAVEN 

BROOKHAVEN 

ISLIP 

ISLIP 

404454 725922 

HOWELLS POINT 

BIRD I-S""'' L t C ( 

404137 725925 

HOWELLS POINT 
404134 725917 

PATCHOGUE 

404641 730120 

PATCHOGUE 
404610 730114 

PATCHOGUE 
404610 730114 

SAYVILLE 
403919 730638 

SAYVILLE 
404355 730516 

SAYVILLE 
403915 730720j 

BAY SHORE EAST 

1990 F 

M 1968 H 

1984 E 

M 1845 H 

M XXXX H 

1985 AB 

1928 H 

M 1924 H 

1995 E 

LEAST TERN 

STERNA HIRUNDO 
COMMON TERN 

SUAEDA LINEARIS 
NARROW-LEAF SEA-BLITE 

APHREDODERUS SAYANUS 
PIRATE PERCH 

LEMNA VALDIVIANA 
PALE DUCKWEED 

POLYGONUM HYDROPIPEROIDES VAR OPELO 
OPELOUSA SMARTWEED 

MARITIME OAK-HOLLY FOREST 
MARITIME OAK-HOLLY FOREST 

CYPERUS FLAVESCENS VAR FLAVESCENS 
YELLOW FLATSEDGE 

RUMEX MARITIMUS VAR FUEGINUS 
GOLDEN DOCK 

CHARADRIUS MELODUS 

BIRD iT-snuC. T 

VASCULAR PLANT 

FISH 

VASCULAR PLANT 

VASCULAR PLANT 

COMMUNITY 

VASCULAR PLANT 

VASCULAR PLANT 

403823 731028 

BAY SHORE EAST 1995 E 

PIPING PLOVER 

STERNA ANTILLARUM 
403823 731028 

BIRD / ̂ ' oil. Ce 

G4 
S3B 

G5 

ESU 4007268 4 

ESU 

LEAST TERN 

S3B 

G5 
S1 

G5 
S1 

G5 
SH 

G5 
S3 

G2G3 
S1 

G5T? 
S1 

G5T5 
S1 

B1"P ! E LELT G3 

S2B 

G4 
S3B 

ESU 

ESU 

4007268 3 

4007268 14 

4007371 3 

4007371 13 

4007371 13 

4007361 6 

4007361 10 

4007361 3 

4007362 44 

J 
|/V007362 44 

F* 
a, 
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BIRD 
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404219 731138 LEAST TERN 

BAY SHORE EAST S 1984 D STERNA ANTILLARUM 

-G4 i§y_ 

BIRD 
404256 730823 LEAST TERN 

S 1988 F STERNA ANTILLARUM 

S3B 

G4 ESU 

BAY SHORE EAST 
404204 731030 

i  ^  /Tyfa BIRD 

S3B 

G4 ESU 

4007362 8 

4007362 9 

4007362 35 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

ISLIP 

BAY SHORE EAST 
403814 731107 

BAY SHORE EAST 

404448 730901 

BAY SHORE EAST 
404447 730842 

BAY SHORE EAST 
404245 731238 

BAY SHORE EAST 
403758 731304 

BAY SHORE EAST 
404257 731135) 

BAY SHORE WEST 
403838 731514 

BAY SHORE WEST 
404111 731802 

LEAST TERN 

1990 D AMARANTHUS PUMILUS 
SEABEACH AMARANTH 

1988 BC CARDAMINE LONG11 

LONG'S BITTERCRESS 

1988 BC CARDAMINE LONGII 

LONG'S BITTERCRESS 

1987 E HELIANTHUS ANGUSTIFOLIUS 
SWAMP SUNFLOWER 

1985 E SPOROBOLUS CLANDESTINUS 
ROUGH RUSH-GRASS 

1989 BC UTRICULARIA RADIATA 

SMALL FLOATING BLADDERWORT 

1986 D STERNA HIRUNDO 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PLANT 

VASCULAR PUNT 

VASCULAR PLANT 

VASCULAR PLANT 

COMMON TERN 

HELIANTHUS ANGUSTIFOLIUS 
SWAMP SUNFLOWER 

Ig -fni t is  BIRD 

VASCULAR PLANT 

LT 

S3B 

G2 
51 

G3Q 

52 

G3Q 
S2 

G5 
S2 

G5 

51 

G4 
52 

G5 
S38 

G5 

S2 

4007362 2 

4007362 31 

4007362 32 

4007362 5 

4007362 46 

4007362 37 

ESU jo 4007363 26 

K 007363 34 

o 
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ISLIP SAYVILLE 
404414 730424 

S 1994 E HELIANTHUS ANGUSTIFOLIUS 
SWAMP SUNFLOWER 

VASCULAR PLANT G5 
S2 

4007361 21 

ISLIP SAYVILLE 
404443 730436 

M 1941 H POLYGALA LUTEA 
YELLOW MILKWORT 

VASCULAR PLANT G5 
S1 

4007361 16 

ISLIP SAYVILLE 
404314 730639 

S 1992 C SAGINA DECUMBENS 
SMALL-FLOWERED PEARLWORT 

VASCULAR PLANT GS 
S1 

4007361 14 

112 Records Processed 

i 

o 
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PREFACE 

'his report represents a revision of the Proposed 
New York State Wellhead Protection Program, 
submitted to the U.S. Environmental Protection 
Agency on June 19, 1989. Following the June 
1989 submittal, there was an additional review by 
:he New York State Wellhead Protection Advisory 
Committee (see ACKNOWLEDGEMENTS! and by 
key program managers and regional staff of the 
NYS Department of Environmental Conservation. 
The Initial comments of the USEPA concerning 
the submittal were received by New York In 
January 1990. In March 1990, the USEPA, In 
accordance with the provisions of the Safe 
I .-inking Water Act amendments, notified the state 
that the submittal was Incomplete. A public 
hearing was held In August, 1990 to complete the 
process. Comments received were used In 
revising this document, and are also discussed In 
an attachment to this Submittal. The revisions 
contained In this document primarily include 
many clarifications of statements made in the 
original document, but also include additional 
items to complete the original submittal (e.g., 
public participation summary) and Items to 
address the adequacy concerns of USEPA. 

The wellhead protection activities of the 
Department of Environmental Conservation in the 
intervening period have included further 
development of new source management pro
grams (e.g., chemical bulk storage), Incorporation 
of wellhead protection in existing programs (e.g., 
water supply permit program), assistance to 
regional planning agencies in wellhead protection 

activities (e.g., 205Q) protects on source 
Identification), regional and statewide outreach 
and education efforts, and providing geologic 
Information and unconsolidated aquifer 
delineation information. 

Most importantly, the interest of county agencies 
and municipal governments in New York in well
head protection has grown considerably since the 
June 1989 submittal, with significant activity by 
key counties and municipalities in Upstate New 
York, by the Long Island Regional Planning Board 
concerning Long Island's Special Groundwater 
Protection Areas, and by Long Island's major 
water suppliers. Substantial interest In training 
(including delineation models and management 
tools), and In developing protection ordinances 
has been expressed. 

Agencies and local government associations apart 
from the Department of Environmental Conser
vation have initiated public discussion and training 
activities concerning wellhead protection and 
groundwater management 

These activities demonstrate the desired evolution 
of local wellhead protection programs that the 
New York State Wellhead Protection Program is 
designed to foster. 
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WF11 HEAD PROTFCTION ABFA DF1INFAHON 

3.1. Introduction and Institutional Processes 

3.1.1. introduction 

The comprehensive New York State Groundwater 
Management Program, developed in the early 
-,980's and published in revised and final 
documents in 1986 (for Long island) and 1987 
(for Upstate), recommended key policies and 
program initiatives endorsing geographic targeting 
and critical area protection. These concepts were 
'orerunners of the Safe Drinking Water Act's 
Wellhead Protection Program. Significant pro
gress has been made in different aspects of 
-eograpnic targeting of programs and in different 
parts of New York State. New York acknow
ledges these accomplishments as an integral part 
of Its overall Wellhead Protection Program. 

Delineation determines geographic areas for 
which different levels of groundwater protection 
activities are to be instituted. The Wellhead 
Protection Program in New York State is intended 
to accomplish a wider recognition of targeting 
objectives by ail levels of government, by citizens 
in general, and to begin an evolutionary process 
toward Improved targeting and protective 
program implementation. 

7ne basic weiihead protection delineation 
approach in New York State recognizes aquifers 
as the fundamental geographic unit for targeting 
management efforts. This approach must be 
modified where aquifers are broad regional 
systems (DEC considers this case to occur only 
on Long Island), or where aquifers are not well 
characterized (considered to be the case for 
bedrock aquifers, in general). Elsewhere, the 
unconsolidated aquifers of New York tend to be 
of limited area! extent and they generally include 
the important recharge areas within their 
boundaries. These unconsolidated aquifers also 
are the source of the large majority of 
groundwater-derived public water supply systems. 

The New York State Wellhead Protection Program 
proposes that unconsolidated aquifer boundaries 
(the land surface overlying the aquifer) serve as 
the baseline definition for the overall wellhead 
protection area (WHPA). For the baseline 
definition, both confined and unconfined 
unconsolidated aquifers are grouped together. 
Revisions are allowable based on site-specific 
evaluations. This aquifer boundary approach is 
proposed to be modified on Long Island and for 
wells In bedrock aquifers as described in Section 
3.2. For all public water supply wells, specific 
proposed WHPA delineation policies are 
described in Section 3.2. 

The aquifer boundary approach for the overall 
WHPA has several distinct advantages. It takes 
advantage of considerable recent and ongoing 
work in mapping and detailed assessments of 
aquifer boundaries. Incorporating this work 
directly into the Wellhead Protection Program 
provides a practical way for more effective 
targeting to move forward rapidly rather than 
being constrained by the need to perform 
modeling to delineate protection areas. 

The aquifer approach also encompasses other 
non-public wells and potential future well sites, 
and places major focus on the high-yielding 
groundwater resources which are most important 
and most vulnerable. This last aspect is 
considered very important in the education 
component of wellhead protection, both for local 
officials and for the general public. 

Weiihead protection area delineation is an 
evolutionary process. The first need for 
refinement is the further subdivision of the total 
wellhead protection area, as required for 
differentiated management objectives. A second 
area for potential refinement Is delineation of the 
overall WHPA In the Glacial Aquifer on Long 
Island and In bedrock aquifers. Issues related to 
these topics are reviewed in both Sections 3.2 
and 3.3. Flexibility for refinement or revision is 
very Important due to the wide variability In 

-15-
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vydrogeoiogic settings, data availability, ana local 
degree of contamination threat In New York State. 

3-1-2- Institutional Processes fry 

Advisory committee and work group Input Into the 
original comprehensive GroundwaterManagement 
rrogram was substantial. The baste concept of 
geographic targeting was set forth In that 
program. The groups included: 

* Federal Agendes (EPA. USGS) 

- State Agencies (DEC. DOH, DOT, 
Agriculture & Markets, Energy Office, 
Geological Survey) 

Cornell University 

• County Agendes (Health. Planning) 

•* associations (Conference of Mayors, 
American Water Works Association, 
Business Council) 

- Citizen Groups (NRDC. League of Women 
Voters) 

DEC reconvened most of the original contributors 
into an advisory committee to assist In guiding 
the Wellhead Protection Program, with particular 
emphasis on delineation Issues. Added to the 
original group have been: 

State Agencies (Department of State) 

County Agencies (a wider range of county 
participants) 

- Regional Agencies and Commissions 
(additional planning and legislative 
commissions) 

« Associations (Association of Towns, 
American Water Resources Association) 

The new group, the Wellhead Protection Advisory 
•committee, has also Included additional panic-
pation from the U.S. Geological Survey and DEC 
geological staff. 

| The celineauon approacn proposea In this 
submittal was recommended by the DEC 
Groundwater Management Section (responsible 
for developing the program) and agreed to by the 
Wellhead Protection Advisory Committee 
(members listed In front of submittal). The 
delineation approach directly conforms with the 
policies in the formally adopted Upstate New York 
Groundwater Management Program and Long 
Island Groundwater Management Program. 

The DEC has also established a Memorandum of 
Understanding (MOU) with the DOH concerning 
the development of the Wellhead Protection 
Program. Additional MOU's will be developed as 
needed to institutionalize interagency workina 
arrangements. 

To support the technical needs of DEC and of 
•ocal governments in carrying cut and refining 
delineations, DEC plans to convene an ongoing 
Delineation Technical Workgroup consisting of 
geologists and groundwater management staff of 
DEC, DOH, State Geological Survey, USGS, and 
local governments. This group would ''""sirier 
revisions or improvements In the overal 
delineation approach, and would essentially be 
concerned with hydrogeologic aspects of the 
program rather than administration or 
contamination source control. The mission of this 
group is to provide recommendations to the DEC 
staff responsible for the overall Wellhead 
Protection Program. It will be convened upon 
EPA approval of New York State's submittal am 
Mil meet on at least a semi-annual basis or as 
needed. 

Local authorities involved In wellhead protection 
may vary, as discussed elsewhere In this 
sutxnittaL Therefore, uniform Institutional 
processes at the local level will not be proposed 
across the entire state. Local agencies may act 
according to their own needs and authority. 
However, in all cases where Watershed Rules and 
Regulations are utilized as the local wellhead 
protection approach, the existing requirements of 
the New York State Department of Health (DOH) 

be followed. Similarly, for aii new wells, the 
institutional requirements of the New York State 
Department of Environmental Conservation's 
(DEC) Water Supply Permit Program wiil apply. 

-16-
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"he proposed responsibfllty for initiating refine
ments of the baseline delineations described in 
this submittal will depend upon the regulatory 
approach adopted. Delineation refinements to be 
Incorporated In Watershed Rules and Regulations 
approaches will be Initiated and performed by 
water purveyors. Delineation refinements to be 
Incorporated In county, town, village or city 
ordinances (Including local public health ordinanc
es) will be initiated and performed by the corre
sponding political authority. Delineation refine
ments to be incorporated In state-level regulatory 
programs will be performed by DEC. 

!n practice, most local activities wOl involve coor
dination with the State DEC and DOH. Each 
Department routinely reviews local activities to 
ensure that there are no conflicts with respect to 
policies and procedures and advises on the 
: .aiiabiiity of technical information for delineation 
purposes. The overall coordination for aspects 
specifically related to the WHPP Is the responsible 
ry of DEC. 

Other institutions, particularly the U.S. Geological 
Survey and Cornell and other universities, may be 
involved In special projects or case studies, as 
coordinated by DEC. 

32. Delineation Criteria. Thresholds 
and Methods 

3.2.1. Background - Easting 
Geographic Taroetino 

"he existing, and still evolving, geographic target
ing framework for groundwater protection pro
vides a priority system for managing risks to 
groundwater. Following Is a brief summary: 

< Groundwater Classification -
6 NYCRR Part 703 

Ambient water quality standards and guide
lines apply to ail Class GA (fresh) 
groundwaters. Class GA groundwaters are 
defined as having best use as a source of 
drinking water and must meet New York 
State's drinking water standards in addition 
to the ambient standards. State manage
ment programs use this framework for 

protection of all fresh groundwaters In New 
York State. 

Unconsolidated Agulferj} 

Mapping of unconsolidated aquifers has 
progressed significantly including State-
defined primary and principal aquifers 
which are subsets of the unconsolidated 
aquifers. Site-specific detailed mapping is 
still In progress. 

Primary and principal aquifers are generally 
similar geologically (both are highly produc
tive unconsolidated deposits); primary 
aquifers are those which have large popula
tions using them as drinking water sources. 
Primary aquifers have high priority for 
mapping additional hydrogeologlc data 
through the DEC/USGS cooperative pro
gram, and in special Long Island programs. 

These delineations are used in the process 
for siting new waste disposal facilities. 

- Long Island Hvdrooeoloote Zones 

Eight hydrogeoiogic zones have been 
delineated, covering afl of Long Island. 
Three of these together comprise the Deep 
Flow Recharge Area. Management pro
gram initiatives (e.g., hazardous substance 
storage) are based on this Deep Flow Re
charge Area. 

•« Special Groundwater Protection Ar-
£93 

Nine Special Groundwater Protection Areas 
have been delineated within the Deep Row 
Recharge Area In both Nassau and Suffolk 
Counties and are currently the subject of a 
planning project by the Long Island Region
al Planning Board. 

« Other Geographic Targeting Ap
proaches 

Suffolk County has specifically defined 
"Water Supply Sensitive Areas* which In
clude zones 500 feet downgradient to 1,500 

-17-
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facial Aquifer. 

Vatershed Rules and Regulations are 
promulgated by the NYS Department of 
Health upon Initiation by local water pur-
eyors. These Include delineations of 

protection management zones for public 
water supply wells. The WRR delineations 
-0 not conflict with the wellhead protection 
area delineation policies proposed in this 
submittal. 

The NYS Solid Waste Management 
Program, In 6 NYCRR Part 360, has defined 
"public water supply wellhead area" as the 
surface and subsurface area between a 
public water supply well or weiifield and the 

theoretical maximum extent of the 
tabilized cone of depression of that well or 
verlfield considering ail flow system 
boundaries and seasonal fluctuations. New 
andfiils are banned In these areas, in 
addition to all primary and principal 
aquifers in the Upstate area. Special 
provisions are defined In law for Long 
Island siting. As wflh the Watershed Rules 
and Regulations, there is no conflict In 
terminology between the Part 360 public 
water supply wellhead area and the overall 
wellhead protection area proposed In this 
submittal. The overall protection area 
Includes, and Is larger than, the Part 360 
wellhead Itself. For landfill siting. Part 360 
-egufations will prevai. Part" 360 
determinations are made only for proposed 
andfifl siting cases. 

Other setback requirements have been 
utilized In various state or local 
management programs. When used, such 
as for pesticides (e.g., aidlcarb) or septic 
tanks, the setbacks apply to all wells, public 
or private. As with the other targeting 
approaches, such setbacks do not conflict 
with the proposed wellhead protection area 
policies. 

p 10^15 

" WEFL COTPTUXAIOG 

Direct protection of the wellhead itself Is 
achieved through adoption of construction 
specifications and standards. These are 
administered by the New York State 
Department of Health and follow the 
•Recommended Standards for Water 
Works* (NYS Health Department Bulletin 
#42, 1982). They apply to public water 
supply wells. 

3-2-2- WEFLHEAD PMTARRTNQ ^ 
DETNEATKVI OHFA^FC^ 

The USEPA guidance for development of 
wellhead protection programs (Guidance for 
Applicants for State Wellhead Protection Program 
Assistance Funds under the Safe Drinking Water 
"Ct, EPA 440/6-87-011) contains the expectation 
that proposed programs will be designed to 
provide protection from three types of threats: 
direct Introduction of contaminants In the 
Immediate well area, microbial contaminants, and 
chemical contaminants. The first is dealt with 
through wefl construction and completion 
standards to be applied at the wellhead Itself. 
The second is managed by delineating a zone to 
keep potential sources sufficiently distant from the 
well to allow die-off of the microorganisms. 
Establishing a minimum distance by measurement 
or by time-cf-travel Is the most common 
procedure for delineating areas for. protection 
against microbial contamination. 

To achieve protection against chemical 
contamination, EPA suggests three delineation 
approaches: delineation of weiifield management 
areas, contamination attenuation zones, or 
remedial action zones. Since chemicals can 
travel long distances, ail or part of the recharge 
area for a wefl becomes the zone to be delineated 
for protection efforts. 

The overall goals of New York State's delineation 
approach are essentially a combination of the 
weiifield management and remedial action zone 
goals described by EPA 

Weiifield management Is used to define areas 
where heightened levels of protection will be 
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emphasized. A number of different zones may be 
delineated for a single water supply to provide 
aifferent levels of management The management 
nraSi ma? ran°0 from se,ected >and use 
prohibitions to specialized design specifications. 
enhanced facility Inspections, or Increased 
monitoring and education. 

ri* IS!131 f CU°n area excludes high 
2? 2^®! rom a specifically defined zone but 
stffl allows them in more distant recharge areas. 
riffled reflned by varyjn° exclusions in 
different zones according to risk or the 
imfwrtance of the activity. The remedial action 
fl** b best applied to new or changing 

5 16r,eaS wel,ne,d management may b? 
applied to existing or new land uses. 

?a contamination attenuation zone approach 
:aes^by EPA b difficult to strictly apply due 
;h ' f capabilities to accurately predict 
rhaM vmSo and Pefslstence. In addition, 
r - r  SB Qroundwater standards apply 
o all fresh groundwaters, reducing the utility of an 

attenuation zone approach. 

3-Z3- DEFINAATINN Pnfry 

The undert^ng objective of delineation Is to use 
different degrees of management to control risks 

supplies. The significant diversity in 
aovemmnn^0"^^!?"0, ®qUtfer "»• and In local 

WES ACROSS New YORK SFATO 
irxlicates that the approach to delineation can not 

uniform and rigid for all 1^*-^ 

The ideal technical goal of wellhead delineation is 
2 tev® suffldent knowledge of the hydrogeology 
ailowwecbtori wefl  ̂weUfieW to 
SS? determination of the catchment area 
faw ttne*oMra«' for the entire 

? Wormatjon Is not uniformly 
available across the state. New information wffl 
STIOST??® Unevenly 35 Ending from 
^rious local, state and federal sources is applied 
iO specific priority areas. 

Protection p'0^' the New Yoric State Wellhead 
ofhla^ewS3"1 Pf0p0SeS °enerai rec°gnltlon 
MnrrlSfnl^ 9 aqurfers (both confined and 

ed) as the fundamental wellhead 

SST1Z ^LUn<tS- * d0SCr,bed * Sect'on 
3.2.4., this policy recognizes that more targeted 
delineations will be necessary on Long wK 
because It is entirely an aquifer. Also! bedroS 
aquifers are not adequately characterized now to 
HiSrjr5rapproaCh: however> most of the major 
high-yielding aquifers In New York are In 
unconsolidated deposits. Within the wellhead' 

protection area, deUneatlon of an area designated 

as the remedial action area is proposed as 

described in Sectin 3.2.5. ^ ' as 

This policy is intended to reinforce public and 
management program recognition of the need to 

aqulferB- lt advantage 
of considerable past and ongoing work on aquifer 
mapping and delineation and will permit further 
progress  In  communi t ies  which  haveJJS  
delineated aquifer boundaries and protection 
areas. These communities may directly proceed 
to management Implementation or may utilize 
available funds on more advanced hydrogeologic 
evakiatlons within the WHPA, depending on iSLi 
needs and goals. 

W»Wn thfe framework, utilization of alternative 
delineation approaches (such as tlme-of-traveO Is 
aflowed and encouraged. In most cases, such 

SSSJf® approaches would be applied to 
subdividing the WHPA within the unconsolidated 
aquifer boundaries for applying different levels of 
rawgement The WHPA Itself would remain the 
area defined by aquffer boundaries. In some 
cases, such as for bedrock aquifers, the 

may be used to redefine 
the WHPA Itself. The Department of 
Environmental Conservation win be responsible 
for providing guidance for such alternative 
approaches. 

3-2.4- Wellhead Profarrign Ansa 
OefineatW^ 

The wellhead protection area delineation 
approach is summarized in Table 3.1. it 
r!f?KeS ̂  ̂  aquifer sys,em on bona Island 
and bedrock aquifers in Upstate New York must 
be treated differently than the unconsolidated 
aquifers In Upstate. The unconsolidated aquifer 
boundaries for the wellhead protection areas are 
those delineated ort a series of maps titled 
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TABLE 3.1. 
WELLHEAD PROTECTION ARI 

DELINEATION SUMMARY 
EA 

| Geographic Region Aquifer Area 
Wellhead Protection Area I 

Baseline Delineation B 

Long Island Magothy & Uoyd Aquifers Deep Row Recharge Area Long Island 

Glacial Aquifer Simplified Variable Shape: 

1,500 ft radius upgradient 
500 fL radius downgradient 

Upstate Unconsolidated Aquifers Aquifer Boundaries 
(land surface) 

Upstate 

Bedrock Aquifers 
i 

Rxed Radius: 1,500 fL radius 
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'Potential Yields of Wells In Unconsolidated 
Aquifers In Upstate New York* by the U.S. 
Geological Survey. Specifically, these maps, 
distributed for sale by the U.S. Geological Survey, 
are as follows: 

1. Bugltcsi, EF., et al.. 1988. Potential Yields 
of Wells In Unconsolidated Anutfera In 
Upstate New York •' "war Hudson Sheet 
Water Resources Investigations Report 87-
4274. U.S. Department of the Interior, 
Geological Survey, Albany, NY. 

2. Bugiiosi, EF.. eLfiL 1988. Potential Yields 
of Weils In Unconsolidated Anulfers In 
Upstate New York - Hudson Mohawk 
Sheet Water Resources Investigations 
Report 87-4275, U.S. Department of the 
Interior, Geological Survey, Albany, NY. 

3. Bugiiosi, EF.. SLSL. 1988. Potential Yields 
nf Wens In Unconsolidated Aquifers In 
Upstate New York - Adirondack Sheet 
Water Resources Investigations Report 87-
4276, U.S. Department of the Interior, 
Geological Survey, Albany, NY. 

4. Miner, T.S., 1988. Unconsolidated Aoulfers 
In Upstate New York - Flnoer Lakes Sheet 
Water Resources Investigations Report 87-
4122. U.S. Department of the Interior, 
Geological Survey, Albany, NY. 

5. Miner. T.S.. 198a potential Yields of Wells 
In Unconsolidated Aquifers In Upstate New 
York - Niagara Sheet Water Resources 
Investigations Report • 88-4076. U.S. 
Department of the Interior, Geological 
Survey, Albany, NY. 

The boundaries illustrated on these maps serve as 
the total wellhead protection areas for public 
water supplies utilizing those aquifers. In certain 
cases, more detaHed aquifer boundary maps or 
determinations for primary or principal aquifers 
(subsets of the full range of unconsolidated 
aquifers) have been or will be made by the U.S. 
Geological Survey or NYS Department of 
Environmental Conservation. These more detailed 
boundary determinations will generally supersede 
boundaries ilustrated on the above referenced 

maps as 'revised' delineations of wellhead 
protection areas. 

Both unconfined and confined unconsolidated 
aquifers are Included on these maps and both are 
Included In this definition of the overall wellhead 
protection area. 

For all public water supplies utilizing groundwater, 
the overall wellhead protection area (WHPA) 
delineation will be subdivided Into two parts. The 
innermost zone Is referred to as the Remedbi 
Action Area. The remainder of the WHPA b 
referred to as the Wellfield Management Area. 
The terminology Is derived from the EPA guidance 
referenced earlier. Depending on local 
management objectives for groundwater protec
tion, local hydrogeology, and data avaiabfflty and 
resource availability, the Wellfield Managemert 
Area may be further subdivided. This further 
subdivision of the Wellfield Management Area 
would be considered a refinement of the 
•baseline' delineation. Methodologies, criteria and 
thresholds used for such revisions are flexibie. 
Approaches proposed by local water purveyors 
wa be evaluated and approved or disapproved 
ipon submittal to the New York State Department 
of Environmental Conservation. 

The term "baseline* delineation, as used in this 
submittal, is Intended to represent the In&ai 
WHPA delineation advocated by the Department 
of Environmental Conservation. The delineation 
may be directly utilized in Implementing manage-
ment activities for groundwater protection. 
However, V site-specific conditions suggest that 
alternative delineations are appropriate (including 
the further subdivision of the Weflfidd 
Management Area already cited), those defiv 
eations may be accepted by the Departmert of 
Environmental Conservation. The evolution of 
improved delineation techniques, the growng 
availability of hydrogeologlc Information, and the 
longer-term enhancements of groundwater protec
tion programs may lead to a redefinition of the 
baseline delineations by the Department of 
Environmental Conservation. 

These baseline delineations apply to public wser 
supply wells. Applicants for new public water 
supply wells may be required to perform 
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Fixed-shape zones are not based on 
calculated tlme-of-travel or drawdown. The 
proposed definition Is consistent with Water 
Supply Sensitive Areas already delineated 
by Suffolk County (which contains nearly all 
of the Glacial wells on Long Island) and for 
which enhanced protection programs have 
already been Implemented In the Suffolk 
County Sanitary Code. Approximately half 
of the Glacial weOs are within the Deep 
Flow Recharge Area and are thus protected 
within a larger overall WHPA Significant 
expansion of the WHPA for all Glacial wells 
may not provide any reasonable 
geographic targeting benefits, as most of 
the WHPA's would Intersect or nearly 
Intersect All fresh groundwaters in the 
Glacial aquifer are already covered by 
substantial protection programs which 
utilize a rigorous set of ambient water 
quality standards. 

3. Mapping and Case Studies: 

Mapping of the WHPA's for Glacial wells in 
Suffolk County has been completed 
through the Water Supply Sensitive Area 
delineations. For the relatively few Glacial 
wells in Nassau County, mapping will be 
completed according to the phasing 
priorities described In Section 3.3. Case 
studies of fixed-shape delineations are not 
considered to be of significant benefit As 
proposals for revisions based on alternative 
approaches are submitted to the 
Department of Environmental Conservation, 
they wil be evaluated for potential use as 
models for other Glacial well delineations. 

4. Public Water SUPPIV Significance: 

As staled previously, approximately one-
fourth of the public water supplies In 
Suffolk County are based in (Glacial wells 
that are outside of the Deep Flow Recharge 
Area. If Nassau County is Included, only 
about one-eighth of the water supply 
dependency is from Glacial wells outside of 
the Deep Flow Recharge Area. 

/ ' H 1 5  

3.2JL REMEDIAL ACTION ARNAO 

For all community public water supply wells, 
regardless of setting, a remedial action area wi 
be delineated within the WHPA. For those supply 
weds, the proposed baseline delineation of this 
area will be a fixed radius zone of 200 feet radius 
from the weL Revisions may be made after 
evaluation by the Department of Environmental 
Conservation. For non-community public water 
supply wells (e.g., Isolated public buddings, eta), 
the existing New York State Department of Health 
standards for well separations (e.g., from waste 
disposal facilities) are to be followed. 

The rationale for this baseline delineation is based 
upon general observations in the past that such a 
zone has been adequate for protection against 
microbiological contamination. An alternative 
time-of-travel basis for delineating revised 
remedial action area boundaries would be to use 
a tlme-of-travei from a minimum of 60-days up to 
one year. The 60-day period has been used h 
New York State and In many European countries 
(USEPA, EPA 440/6-87-010, Guidelines for 
Delineation of Wellhead Protection Areas). A one-
year period Is considered conservative. In certain 
cases, the site-specific hydrogeoiogy (e.g, 
confined aquifer conditions or long times-of-traveO 
and the nature of existing land uses and 
management options may allow remedial action 
areas smaller than 200 feet radius. 

3^6. Potential Refinements and 
Summary 

Table 3.1 summarizes the baseline delineations for 
wellhead protection areas. 

Refinements may include: 

• Subdivision of the Wellfieid Management 
Area portion of the WHPA, to allow 
application of different levels of 
management within the WHPA 

• Revision of the Remedial Action Area 
portion of the WHPA according to 
alternative methods, Including tlme-of-travel 
or drawdown analysis. 
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Revised boundary determinations of the 
unconsolidated aquifers In Upstate, 
including primary and principal aquifers, or 
of the Deep Row Recharge Area on Long 
Island. 

• Alternative hydrogeoiogic determinations of 
appropriate WHPA's In bedrock aquifers or 
for wells in the Glacial aquifer on Long 
island. 

33. Phasing Considerations 

The published unconsolidated aquifer maps cited 
In the previous section complete the baseline 
WHPA delineations for al public water supply 
wells within those aquifers. The completed 
delineation of the Deep Row Recharge Area on 
Long island has been defined according to road 
boundaries. That delineation defines the WHPA 
for all public water supply wells In the Magothy 
and Lloyd aquifers. The baseline WHPA 
boundaries for public water supply weds using the 
Glacial aquifer in Suffolk County have been 
determined by the Suffolk County Department of 
Health Services through Its Water Supply 
Sensitive Area designations. 

The remaining baseline WHPA boundary 
determinations that are needed consist of a 
relatively small set of Glacial aquifer wells and 
public water supply weds In bedrock aquifers. 
The phasing priorities for these groups are. in 
order. 

1. Municipal community wells 
F 

2. Non-municipal community weds 

3. Non-community public weUs 

Within each priority group additional phasing may 
be generally ordered by population dependency 
with modifications made V there are significant 
known or suspected threats to the wells. 

It Is emphasized that the baseline WHPA 
delineations for the very large ma|ority of public 
water supply wells (by population served) are 
completed. The delineations for the remaining 

bedrock weds and Glacial weds will be performed 
as resources permit 

3.4. Summary 

The baseline wellhead protection area delineations 
are considered to be completed through the 
published aquifer maps cited In this chapter. 
These cover both confined and unconfined 
aquifers and low- and high-yielding aquifers. The 
Deep Row Recharge Area on Long Island has 
also been delineated. It B noted that the Deep 
Row Recharge Area on Long Island also Includes 
marry weds using the shadow Glacial aquffer, and 
thus provides an added layer of protection. 

Refinements (Le^ delineation of additional sub-
zones of the overad WHPA) have been completed 
In many areas. However, such refinements are 
optional. Their evaluation and delineation wdl be 
a goal of future efforts in wellhead protection 
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WATER POLLUTION CONTROL 

(Adopted5/22/1985, Amended 4/9/1986, 1/14/1987, 1/24/1990, 11/4/1992, 6/30/1993) 
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miwtiintw an »nmw»<fiafrj danger to public health, and determines that it could appear prejudicial to the public 
interest to delay action, die Commissioner may serve an order upon the permit holder, or if there is no permit upon 
the person in charge of die facility or site, citing such conditions and specifying the corrective action to be taken and 
a time period of less than fifteen (15) days within which such action shall be taken. 

Such cwt"- may stare that a permit is immediately suspended and/or that all operations are to be discontinued 
forthwith. 

Any order requiting certain action or die cessation of certain activities immediately or within a specified period 
of less than fifteen (is) days shall provide such person an opportunity to be heard, which hearing shall be scheduled 
for a time no more than fifteen (15) days after the date the order is served. 

§760-705 GENERAL RESTRICTIONS AND PROHIBITIONS 

A. Construction of a Disposal System 

1. It ghati be unlawful for any person to construct, reconstruct, install or substantially modify any disposal 
system without first having obtained a permit therefor issued by or acceptable to die Commissioner, pursuant to 
Department standards. 

2. §760-705A.1 does not apply to stormwater disposal systems unless there is an actual or potential 
discbarge the system of industrial wastes, toxic Or hazardous materials, or sewage. 

B. Discharge 

1. ft ghaft  ̂unlawful-for any person to discharge sewage, industrial wastes, offensive materials, toxic or 
hazardous materials or other wastes to any surface waters or groundwaters, to the surface of the ground or to a 
disposal system imiwR such Hiariiary is specifically in accordance with a State Pollutant Discharge Elimination 
System (SPTfflS) Permit or other permit issued by or acceptable to the Commissioner for that purpose. 

2. No permits, as stipulated in §760-7053.1, are required for the following types of discharges: 

a. Higrfiaty- of sewage from an existing residential structure to a private or individual sewage disposal 
system, or from airy residential structure, houseboat or housebarge to a communal sewage system or municipal 
sewage system that does not contravene standards or result in a public health nuisance; 

b. discharge of sewage from a commercial or industrial facility to a communal sewage system or 
municipal sewage system; 

c. of stormwater to a disposal system •"!*« there is an actual or potential discharge into the 
system of industrial wastes or toxic or hazardous materials or sewage. 

3. For existing discharges not prohibited by law prior to the effective date of this Article, a permit shall be 
obtained within die time limit provided in §760-707. 

C. Construction or Operation of a Treatment System 

1. ft rfwii be unlawful for any person to construct, modify or operate a treatment system without first 
obtaining a permit therefor issued by or acceptable to the Commissioner. 

D. Commingling 

1. ft shall be unlawful for any person to commingle stormwater runoff, cooling water, sewage or industrial 
wastes in any disposal system not approved for that purpose pursuant to this Article. 

E. Stormwater Discharges 

1. ft shad be unlawful for any person to develop or use land in such a manner as to cause stormwater runoff 
from that land to become contaminated and discharged in contravention of the other provisions of Ibis Article. 
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F. Marinas 

1. It be unlawful for any marina to permit overnight docking of any houseboat or housebarge unless the 
marina has a waste pump-out facility. Construction of said pump-out facilities shall be in accordance with standards 
which may be promulgated by the Commissioner. 

§760-706 DEEP RECHARGE AREAS AND WATER SUPPLY SENSITIVE AREAS 

The following additional restrictions and prohibitions shall apply in deep recharge areas and water supply 
sensitive areas. 

A. It Khali be unlawful for any person to discharge any restricted toxic or hazardous materials or to discharge 
industrial wastes from any facility containing restricted toxic or hazardous materials to the groundwaters, to the 
surface of the ground, beneath the surface of the ground, to a municipal or communal sewage system, or to a 
disposal system except as follows: 

1. application of fertilizers, pesticides or-other agricultural chemicals approved for that purpose by the 
appropriate state and federal agencies; or 

2. application of road surfacing or road construction materials or deicing salts to roadways, walkways, and 
parking areas; or 

3. discharge from an establishment to a municipal or communal sewage system with effluent disposal to 
marine surface waters or recharge outside of the deep recharge areas and water supply sensitive areas, and die 
following minimum requirements are satisfied pursuant to a permit issued by or acceptable to the Commissioner. 

a. Dual plumbing systems shall be installed, one for sanitary wastes and one for industrial wastes. 

b. Sampling access approved by the administrative bead of the municipal or communal sewage system 
and the Department shall be provided for both the sanitary and industrial waste systems. 

c. The administrative head of die municipal or communal sewage system, with approval of die 
Department, shall determine which industrial wastes are acceptable to "hold mid haul" and which require 
pretreatment prior to discharge to the collection system in order to assure compliance with the applicable sewer use 
ordinance. 

d. Petsonnel authorized by the administrative head of the municipal or commrnial sewage system or other 
individual(s) acceptable to the Commissioner, pursuant to Department standards, shall operate at each establishment 
its pretreatment facility for industrial wastes prior to discharge to the collection system. 

e. Only batch pretreatment of industrial wastes will be permitted. Batch facilities and facilities for storage 
of drums containing toxic or hazardous wastes shall be located in an area accessible at all times by district personnel, 
in or adjacent to the industrial budding, with heat and power provided by the owner. 

t Personnel authorized by the administrative head of the municipal or communal sewage system or other 
individual(s) acceptable to die Commissioner, win be responsible for collection and disposal of pretreatment 
sludges, and other "hold and haul" materials. 

g. The owner shall allow the personnel authorized by the administrative bead of the municipal or 
communal sewage system or other individnal(s) acceptable to the Commissioner, access, from time to time, to wet 
process areas to perform their duties and inspections. 

h. Industrial process-area floors shall be provided with adequate means to contain any spill of restricted 
toxic or hazardous materials. The design of containment facilities shall be subject to the approval of die 
Commissioner. 

i. A minimum of four (4) groundwater monitoring wells shall be installed at the owner's expense. 
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j. Financial assurance shall be provided to pay for cleanup of spills. This cost shall be entered as a 
judgment upon notice against the owner, occupant, tenant, or lessee responsible for such spill or spills. 

B. It shall be unlawful to use or store any restricted toxic or hazardous materials on any premises except as 
follows: 

l a. the use of the product stored is solely for on-site heating, or intermittent stationary power 
production such as stand-by electricity generation or irrigation pump power, and 

b. the facility for such storage is intended solely for the storage of kerosene, number 2 fuel oil, number 4 
fuel oil, number 6 fuel oil, diesel oil or lubricating oil; and 

c. foe facility for such smrag* is constructed in accordance with foe requirements of Article 12 of the 
SnfFntir County Sanitary Code for new construction; and 

d. the marerialfi So stored are not industrial wastes from processes containing restricted toxic or hazardous 
materials; and 

e. foe maftriaig stored are not intended for resale; or 

2. a. for hniirfingg with gross floor area of less than or equal to 20,000 square feet (sil), foe materials so 
stored are in containers where the total liquid capacity stored at any time does not exceed 250 gallons and where the 
dry storage in bags, bulk or small containers does not exceed 2,000 pounds; and 

b. for buildings with gross floor area greater than 20,000 square feet (sX), foe materials so stored are in 
containers where the total liquid oqwoty stored at any time does not exceed 0.0125 galsfeX of gross floor area and 
where the dry storage in bags, bulk or small containers does not exceed 0.1 pounds/s.f. of gross floor area; and 

c. for foe pntpar of determining quantity of allowable storage, the internal fluids within production 
machinery shall not be included; and 

d. if storage of restricted toxic or hazardous materials at a facility exceeds 1250 gallons or 10,000 pounds 
dry g*T*. fofai an environmental audit is to be conducted of foe property, buildings and appurtenances, and 
the audit will conform to any standards which may be promulgated by foe Commissioner; or 

3. a. foe materials so stored are intended solely for treatment or disinfection of water or sewage in treatment 
processes located at the site; or 

4.. a. the matwith are stared solely in ride** to office operations, or wholesale/retail sales on premises and 
are not processed, pumped, packaged, or repackaged at the site; and 

b. for foe purpose of these regulations, Office Operations means a place in which business, clencal or 
professional activities are exclusively conducted and there are no manufacturing or other industrial activities; and 

c. wholesale be limited to 5 gallon maximum size containers and foe total storage capacity 
shall not exceed the storage allowed under §760-706 B.2.b or 5,000 gallons or 40,000 pounds of dry storage in bags, 
bulk, or small containers, whichever is greater; or 

5. a. toe materials are stored at a service station or similar installation solely incident to the distribution of 
gasoline, kerosene, diesel oil or other petroleum products for motor vehicular uses and repair; and 

b. the facility for such storage is constructed in accordance with the requirements of Article 12 of the 
Rwffnik County Sanitary Code for new construction; or 

6. a. the are stored at an establishment for which a permit has been secured in accordance with 
§760-706A.3, and a permit for such storage has been granted by the Department 

7. a. the are stored on a farm site solely incident to on-premises use, and consist of fertilizers, 
pesticides, or other agricultural chemicals to be applied in accordance with foe provisions of §760-706A. 1. 
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G The provisions of §760-706.A and §760-706.B of this Article shall not apply to residential facilities, bat «H»n 
be applicable: 

1. immediately for all non-residential facilities which have not been approved, constructed, or put into 
operation prior to the effective date of this Article; and 

2. immediately for all non-residential facilities which were approved, constructed, or pot into operation prior 
to the effective date of this Article upon: 

a. any change in use or process which results in an increase of mass loading in the discharge of restricted 
toxic or hazardous materials, or introduces a toxic or hazardous material not previously discharged; or. 

b. any change in use or process which results in an increase of the storage or change of type of restricted 
toxic or hazardous materials. 

D. When upgraded in accordance with the time schedule specified in Article 12, existing facilities, including 
those for petroleum products, not otherwise coveted by items- §760-706A., §760-7063. or §760-706.C., above, 
shall conform to the requirements of Article 12. for new construction. These requirements do not apply to fadKHcg 
upgraded in accordance with Article 12 prior to the effective date of this Article. 

§760-707 PERMITS 

A. All permits required by this Article shall be applied for in accordance with die provisions of Article 3 of the 
Suffolk County Sanitary Code. 

B. All persons required to obtain a permit by reason of any law, rule or regulation in effect prior to the effective 
date of this Article shall be governed by such law, rule or regulation in determining when said permit shall be 
obtained. 

G All persons newly required to obtain a permit by this Article due to any act or condition in existence as of the 
date this Article becomes effective, shall apply for said permit within one (1) year of that date. 

D. All persons required to obtain a permit by this Article due to any act or condition not in existence on the 
effective date of this Article must apply for and receive said permit prior to undertaking such act or creating such 
condition. 

§760-708 EMERGENCY EMBARGO; SEIZURE 

-A. In accordance with the general provisions of Article 2 of die Suffolk County Sanitary Code, the 
Commissioner or bis authorized agent is authorized to seize and embargo materials consisting of industrial wastes, 
tooric or hazardous materials, or any combination thereof when in the judgment of the Commissioner, die nature and 
condition of said material constitutes an actual or potential hazard to the source of drinking water supply. 

B. The following additional requirements shall also apply: 

1. When materials are embargoed or seized pursuant to subsection A. above, tbey shall not be moved, used 
or removed except by or under foe direction of an agent authorized by the Commissioner. 

\ 

2. It shall be unlawful for a person not authorized by the Commissioner to remove or alter an embargo order 
or tag. 

3. After having embargoed, condemned or otherwise seized materials pursuant to this section, the 
Commissioner shall afford the owner of the seized material an opportunity to be heard at a hearing held within 
ninety-six (96) hours after the seizure. The Commissioner may then vacate die order or sustain it and order a proper 
and safe disposition of the material seized. 

4. Unless ordered otherwise, removal shall be at the expense of the owner. 
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CONTOUR INTERVAL 5 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 

DEPTH CURVES AND SOUNDINGS IN FEET-DATUM IS MEAN LOW WATER 
THE RELATIONSHIP BETWEEN THE TWO DATUMS IS VARIABLE 

SHORELINE SHOWN REPRESENTS TH.E APPROXIMATE LINE OF MEAN HIGH WATER 
THE MEAN RANGE OF TIOE IS 2.6 FEET IN THE ATLANTIC ')CEAN 

AND 0.6 FEET IN GREAT SOUTH BAY 

4-MILE RADIUS VICINITY WELL LOCATION MAP 

LATITUDE: 40°43'24" 

BAY SHORE GAS PLANT SITE 
BAY SHORE, NY 

SUFFOLK COUNTY 

LONGITUDE: 73°15'27" Ref. .ifi. p. _/_of L 
CERCUS#: NYD986881654 

NATIONAL WETLAND INVENTORY QUADRANGLES: Bay Shore East, 
Bay Shore West, Greenlawn and Central Islip 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

RECORD OF TELEPHONE CONVERSATION 
Sheet ' of / 

DATE: 9/9/97 

TO: FILE 

FROM: MICHELLE BROOKS 

CLIENT/PROJECT: EPA ARCS n CONTRACT 

SUBJECT: SUMMERS LUMBER YARD PURCHASE BY LILCO 

DISCUSSION WITH: RICHARD J. SCHMITZ, SENIOR ENVIRONMENTAL ENGINEER AT 
LILCO (516) 391-6143. 

I INQUIRED OF MR. SCHMITZ: EN WAS THE SUMMERS PROPERTIES PURCHASED BY 
LILCO AND WHY? 

ACCORDING TO MR. SCHMITZ, THE PURCHASE OCCURRED SOMETIME IN LATE 1994 OR 
EARLY 1995, HE WAS NOT CERTAIN OF THE EXACT TIME, HOWEVER IS WAS CERTAIN IT 
WAS AFTER THE RESULTS OF THE 1992 MALCOLM PIRNIE, INC. 1992 REMEDIAL 
INVESTIGATIONS WAS REPORTED. THE LUMBERYARD, THE AUTO SHOP AND THE 
ASPHALT EQUIPMENT STORAGE YARD PROPERTY WERE ALL OWNED BY SUMMERS AND 
PURCHASED BY LILCO AT THE SAME TIME. THE MALCOLM PIRNIE INVESTIGATION 
REVEALED CONTAMINATION ON BOTH PARCELS OF PROPERTY OWNED BY SUMMERS 
AND ADJACENT TO LILCO PROPERTIES SEPARATED BY THE LIRR TRACTS. 

ALL OF THE STRUCTURES WERE DEMOLISHED AFTER THE PURCHASE BECAUSE THE 
WERE THOUGH TO BE A FIRE HAZARD. THE BASEMENT OF THE MAIN BUILDING WAS 
LEFT IN TACT WITH HOLES PUNCHED IN THE BOTTOM TO PREVENT WATER FROM 
COLLECTING INSIDE. 

HISTORICALLY THE ASPHALT EQUIPMENT STORAGE YARD WAS LEASED BY DIFFERENT 
BUSINESS AS A STORAGE FACILITY. AT THE TIME OF THE MALCOLM PIRNIE 
INVESTIGATION THE PROPERTY WAS BEING USED FOR STORING ASPHALT EQUIPMENT. 
PRIOR TO THAT LEASES INCLUDE A SMALL TRANSPORT BUS COMPANY AND A 
LANDSCAPING COMPANY. 

MR. SCHMITZ IS NOT AWARE OF ANY PLANS LILCO HAS FOR THIS PROPERTY AT THIS 
TIME. 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

RECORD OF TELEPHONE CONVERSATION 
Sheet I of *2. 

DATE: %\ M [H 7 

TO: f l i t  

FROMi_ Michelle. Blocks 

CLIENT/PROJECT:_ EPA - ftM sHo^e ^AS Pu*-dT 

SUBJECT: linderfafotifid S4PRD-^E.*T&-NFCS J)IS CO^EV€CJ M 14^5 

DISCUSSION WITH: Mr L '̂SSlia, PoAdlfXxl Lj l-CO 

CSIl) ytl-U*3 

T Spo^fi- cO^ M<7 L-ciSSina about -Hie, three, UST discosjefeef 
IA LA-TE- £***// ACCotto/^ 71> F6ct+ib f<d 

STô ei b&ook. of?tee ft lbAR. A/^ t-etss*»s§ tAJfoeneo Me Tunr 
The T>ttS*s u)e&e disco*Jef£0 / f9 /J$ /JottitinL. 

FhctLtTi tf/HAfTBAjttoJcc. ~fhe TtHJzs ujette zcesreo CA &>U7?/sto& 
of me AytLottJGf //• B*t$MW*Tefis Y4*/>. 

7*A/*S, (/) 3fc5~JoJlons JAS76 oil, and (Z) 2,ooo -C/too g*J/onS 

.fuel storey e. +OLAks -for <jaSftUr\e. Diesel. -JHeSe Tto^S 

XCILAQ \FEKIDES. MR LEISSINO A,4KAF 

• J J Ccrij^rrAect 

EMFTED CUD UIVU VDE. OXWRETTJECU FENNEL DUR^ PL^N«D 

IWD.OJ-IOO .FOR-** FTFIGFV+UVXKCS IWD. 

<-R- IT 0 4TI«SC. 4«^TS U3«S WIUOLO&I. 
7L wfluuve it AKt rvioiurial $»*"" 7^ * /• JL -\n, _4 £RO»^ U^-AVER 4Vx«. <euLX\\ Q,otTr>pmnT -r . \ 

{itycr \S) star £ \ 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

RECORD OF TELEPHONE CONVERSATION (continued) „ 
Sheet  ̂of 

DATE: 

ll£ " t i n  
SUBJECT: UST DFSCOJE^GCF <0. (3^5 ^ V^GX> £> 

G,<VS 9UVDT "SVTE 

WF« \-€ASSII\A VFXI-BNTX^DL 4B €. -^©F f*\&C COV\LFC*VL$ 

OI 4V\E+WREK VAT I* RVD 4BE SOUXCE, OL 4B«. SPILL 

4BC» -E*\WED ®6 «BH«C. Cesidesice, 

on L&-n\«c Lcune.. 

BE^O^VSE. PREUM»«*XRA Q^OV^VOAX. FLZSU-W* OJ. NNAKRIOX-

u\ 4-hc ^our)du>aXer u*s pcaikd and 
(notched \̂ p$x Pfua+ °f reL ^°red ,rl +Ke-

U- VMS£ AST IN 6FIGW+T^ODEA ^JOUCXL. 

notad -W^od H-^ueA °-> b^-produci otc 
OE^UNUN* T NEARER -VKCLO <^A.SOLUNE. A*VCL U^KLER TII&A. 

2~ OIL 0 

H-\lueA^i3^ ocaed -4° ffocWe 0,o©oBTU ^aO. 

UUJO*-fe 
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Mr. Robert. Seyfarth 
January' 17, 1996 
Page Two 

P-

If you have any questions, or require any additional information, 
please call me at 391-6058. 

Sincerely, 

Environmental Engineering Department 

cc: Mr. James H. Pim, P.E., SCDHS 
Mr. Alexander M. Santino, P.E., SCDHS 
Mr. James Van Huessen, NYSDEC-Albany 



SYSTEM LABORATORY REPORT 
CHJEMICAJL DIXriSIOHT 

PO BOX 426, GLENWOOD LANDING, NY 11547 
(516) 759-851B 

Laboratory ID: 11-95-00455 
Date Received: 08/10/1995 @ 11:25 
Label ID: 00156 
Date Sampled : 08/09/1995 
Sampled by : T. Campbell, Brightwaters Storage 

DESCRIPTION: 
Soil/NW-IL 2"-3" Interval Brightwaters Storage Yard 

Benzene ug/kg dry wt. 700 
Carbon Tetrachloride ug/kg dry wt. < 45 
Chlorobenzene ug/kg dry wt. 3290 
1,2-Dichlorobenzene ug/kg dry wt. 7890 
Ethylbenzene ug/kg dry wt. 1690 
Methylene Chloride ug/kg dry wt - 480 
1,1,lTrichloroethane ug/kg dry wt. 106 
Tetrachloroethylene ug/kg dry wt. 4 7 . 7  
Toluene ug/kg dry wt. 3450 
Trichloroethylene ug/kg dry w t .  < 45 
Xylenes, Total ug/kg dry wt. 6310 
Acenap thene- ug/kg dry wt - 16300 
Acenaphthylene ug/kg dry w t .  31600 
Anthracene ug/kg dry w t .  20800 
Benzo(a)anthracene ug/kg dry wt. 15900 
Benzo(b)fluoranthene ug/kg dry w t .  34300 
Benso(k)fluoranthene ug/kg dry wt. 22900 
Benzo(ghi)perylene ug/kg dry w t .  20300 
Benso(a)pyrene ug/kg dry w t .  27200 
Chrysene ug/kg dry w t .  18500 
Dbenso(ah)anthracene UGAG dry Wt . 30000 
Indeno(1,2,3-cd)pyrene ug/kg dry wt. 21400 
Fluoranthene ug/kg dry w t .  42200 
Fluorene ug/kg dry w t .  47500 
Naphthalene ug/kg dry wt. 525000 
Phenanthrene ug/kg dry wt. 57800 
Pyrene ug/kg dry wt. 48700 

Date Analyzed: 08/19/1995 by GK 

COMMENTS: 

DISTRIBUTION^ 

Date Printed 09/21/1395 



X-/_£. JLJ W 3LJ) P- 5O|.FC 

SYSTEM LABORATORY REPORT 
CJKU&MICAIL DJVXSJOJNT 

PO Box 426, Glenwood Landing, NY 11547 
(516) 759-8518 

Laboratory ID: M-95-00455 
Date Received: 08/10/1995 @ 11:25 

00156 -
08/09/1995 
T. Campbell, Brightwatere Storage 

LABEL ID : 
Date Sampled : 
Sampled by : 

DESCRIPTION: 
Soil/NW—IL 2'—3' Interval Brightwaters Storage Yard 

MTBE ug/kg dry w t .  < 1200 
Acetone ug/kg dry w t .  < 150 
1 , 3  D i c h l o r o b e n z e n e  ug/kg dry w t .  15600 
1 , 4  D i c h l o r o b e n z e n e  ug/kg dry w t .  3660 
1 , 1  D i c h l o r o e t h y l e n e  ug/kg dry w t .  < 150 
Trans 1,2 Dichloroethane ug/kg dry w t .  < 150 
1 , 1  D i c h l o r o e t h a n e  ug/kg dry w t .  150 
Chloroform ug/kg dry w t .  150 
1 , 2  D i c h l o r o e t h a n e  ug/kg dry w t .  < 150 
1 , 2  D i c h l o r o p r o p a n e  ug/kg dry W t .  < 150 
Bromodichloromethane ug/kg dry w t .  150 
Trans 1,3 Dichloropropane ug/kg dry w t .  < 150 
Cis 1,3 Dichloropropane ug/kg dry w t .  < 150 
T ,  1 , 2  T r i c h l o r o e t h a n e  ug/kg dry wt - < 150 
Dibromochloroethane ug/kg dry w t .  < 150 
Bromoform ug/kg dry wt. < 150 
1 , 1 , 2 , 2  T e t r a c h l o r o e t h a n e  ug/kg dry w t .  < 150 

Date Analyzed: 08/19/1995 by GK 
COMMENTS: ' ^ 

DISTRIBUTION: 

Date Printed. 09/21/1995 

Laboratory Director 



x_/_l ji_/ v/ | j p- t 

SYSTEM LABORATORY REPORT 
CJHOEMICAIL DXXri SIOJST 

PO Box 426, Gleixwood Landing, NY 11547 
(516) 759-851B 

Water Analyses 

Laboratory ID: W-95-00834 

Date Received: 08/24/1995 § 07:31 

Date Sampled : 08/23/1995 

LOCATION: Brightwaters Ops. 
Blank 

Benzene ug/L < 0 . 2  
Ethylbenzene ug/L < 0 . 2  
MTBE ug/L < 3 . 1  
Toluene ug/L 1 . 0  
Xylenes, Total ug/L < 0 . 6  
Chlorobenzene ug/L' < 0 . 2 5  
1 , 2  D i c h l o r o b e n z e n e  ug/L < 0 . 1 5  
Methylene Chloride ug/L 4 . 1 5  
1 , 1 , 1  T r i c h l o r o e t h a n e  ug/L 0 . 8 9  
Carbon Tetrachloride ug/L < 0 . 1 2  
Trichloroethylene ug/L < 0 . 1 2  
Tetrachloroethylene ug/L < 0 . 0 3  

- 1 , 1  D i c h l o r o e t h y l e n e  ug/L < 0 . 4  
Trans 1/2 Dichloroethene ug/L < 0 . 4  
1 , 1  D i c h l o r o e t h a n e  ug/L < 0 . 4  
Chloroform ug/L < 0 . 4  
1 , 2  D i c h l o r o e t h a n e  ug/L 1 . 2 6  
1 , 2  D i c h l o r o p r o p a n e  ug/L < 0 . 4  
Bromodichloromethane ug/L < 0 . 4  
Transl,3 Dichloropropane ug/L 0 . 6 9  
Cis 1,3 Dichloropropane ug/L < 0 . 4  
1 , 1 , 2  T r i c h l o r o e t h a n e  ug/L < 0 . 4  
Dibromochloroethane ug/L < 0 . 4  
Bromoform ug/L < 0 . 4  
1 , 1 , 2 , 2  T e t r a c h l o r o e t h a n e  u g / L  < 0 . 4  
1 , 3  D i c h l o r o b e n z e n e  ug/L < 0 . 4  
1 , 4  D i c h l o r o b e n z e n e  . ug/L 0 . 4  

Date Analyzed: 08/29/1995 by GK 
COMMENTS: 

DISTRIBUTION: 

/« f—J C*^/R ^-7 
' j Laboratory Director 

Date Printed 09/12/1995 
Kenneth A 



LILLIUU F^EL-31 

SYSTEM LABORATORY REPORT 
CHEMICAJ& DIVISION 

PO BOX 426, GLENWOOD LANDING, NY 11547 
(516) 759-8515 

Water Analyses 

Laboratory ID: W-95-00836 

Date Received: 08/24/1995 @ 07:31 

Date Sampled : 08/23/1995 

LOCATION: Brightwaters Ops. 
BW-#2L 

Benzene ug/L 
Ethylbenzene ug/L 
MTBE ug/L 
Toluene ug/L 
Xylenes, Total ug/L 
Chlorobenzene ug/L 
1 , 2  D i c h l o r o b e n z e n e  u g / L  
Methylene Chloride ug/L 
1 . 1 . 1  T r i c h l o r o e t h a n e  u g / L  
Carbon Tetrachloride ug/L 
Trichloroethylene ug/L 
Tetrachloroethylene ug/L 
1,1 Dichloroethylene ug/L 
Trans 1,2 Dichloroethene ug/L 
1 . 1  D i c h l o r o e t h a n e  u g / L  
Chloroform ug/L 
1 . 2  D i c h l o r o e t h a n e  u g / L  
1*, 2 Dichloropropane ug/L 
Bromodichloromethane ug/L 
Transl,3 Dichloropropane ug/L 
Cis 1,3 Dichloropropane ug/L 
1 . 1 . 2  T r i c h l o r o e t h a n e  u g / L  
Dibromochloroethane ug/L 
Bromoform ug/L 

.  1 , 1 , 2 , 2  T e t r a c h l o r o e t h a n e  u g / L  
1,3'Dichlorobenzene ug/L 
, 1 , 4  D i c h l o r o b e n z e n e  u g / L  

Date Analyzed:, 08/29/1995 by (X 
OOtMENTS: " 

< 
< 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

0 . 2  
0 .2  
3 . 1  
3 . 8  
0 .6  

2 . 3 6  
4 . 9 8  
1.80 
0 . 5 7  
0 . 1 2  
0 . 1 2  
0.08 

0 . 4  
0 . 4  
0 . 4  
0 . 4  

1.61 
0 . 4  
0 . 4  
0 . 4  
0 . 4  
0 . 4  
0 . 4  
0 . 4  
0 . 4  
0 . 4  

0.68 

DISTRIBUTION; 

Date Printed 09/12/1995 

Laboratory Director 



Pel. 31, P. &°f& 

LILCO 
SYSTEM LABORATORY REPORT 

CHSMJCAL DIVISIOM 
PO Box 426, Glenwood Landing, NY 11547 

(516) 759-8518 

Water Analyses 

Laboratory ID: W-95-00835 

Date Received: 08/24/1995 & 07:31 

Date Sampled : 08/23/1995 

»t..-

LOCATION: BRIGHTWATERS OPS. 
BW-#1L 

Benzene ug/L 
Ethylbenzene' ug/L 

-.MTEE " ug/L 
".Toluene . ug/L 
irXylenes, Total ug/L 
f.Chlorobensene ug/L 

1., 2 Dichlorobenzene ug/L 
-Methylene Chloride ug/L 

i :  1 , 1 , 1  T r i c h l o r o e t h a n e  u g / L  
/Carbon Tetrachloride ug/L 

Trichloroethylene ug/L 
Tetrachloroethylene ug/L 
1 , 1  D i c h l o r o e t h y l e n e  u g / L  

; Trans 1/2 Dichloroethene ug/L 
1 . 1  D i c h l o r o e t h a n e  u g / L  
Chloroform ug/L 
1 . 2  D i c h l o r o e t h a n e  u g / L  
1,2 Dichloropropane ug/L 

" Bromodichloromethane ug/L 
Transl,3 Dichloropropane ug/L 
Cis 1,3 Dichloropropane ug/L 

-  * 1 , 1 , 2  T r i c h l o r o e t h a n e  u g / L  
; Dibromochloroethane ug/L. 

Bromoform ug/L 
1,1,2,2 Tetrachloroethane ug/L 

•Mi;3 Dichlorobenzene ug/L 
1 , 4  D i c h l o r o b e n z e n e  u g / L  

Datet Analyzed::.08/29/1995 by GK 
COMMENTS: 

DISTRIBUTION: 

/ R // 

Date Printed 09/12/1995 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

0 . 4  
1 5 . 3  

3 . 1  
2 0 . 1  
2 3 . 8  
1 5 . 3 8  
1 0 . 8 3  

1 . 9 3  
0 . 9 4  
0 . 1 2  
0 . 1 2  
0.08 

0 . 4  
0 . 4  
0 . 4  
0 . 4  

1 . 8 5  
0 . 4  
0 . 4  
0 . 4  
0 . 4  
0 . 4  
0 .A 
0.4 
0 . 4  
0 . 4  

0 . 5 3  

laboratory Director 
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Ref. 32, p. 1 of 3 

BAY SHORE GAS PLANT SITE 

SUMMARY OF OPERATIONS, SPILLS AND INVESTIGATIONS 

Refer to Reference 4, pages 2 and 3 for brief descriptions of the carburetted water gas and 
oil gas manufacturing processes. 

Reference 4, p. 3 and para, two noted "obvious potential sources of groundwater 
contamination are fuel or process oil storage and transfer system, gas and scrubbing 
condensing and purification system, oil separation and storage facilities and any in ground 
pits designed for waste disposal." 

Brightwaters Yard 

No gas manufacturing was performed on the this parcel of land, only storage of fuels and 
oil. An above ground fuel storage tank and pumps for "H-Fuel", a petroleum by-product 
that is heavier than gasoline and lighter than No. 2 fuel oil (Ref. 3, p. 18 of 145 and Ref. 
30, p. 1 of 2). In addition to the H-Fuel storage tank, there were three other above ground 
storage tanks (AST) for oil storage (drip oil) (Ref. 3, p. 18 of 145 and Ref. 4, p. 4, para, 
three). 

There were three underground storage tanks (UST's) discovered in late 1995 early 1996 
during normal facility maintenance (Ref. 30, p. 1 of 2). One UST was used for storing 
waste oil (approximately 275-gallon), and other two UST's were fuel storage tanks for 
gasoline and diesel (2,000 - 5,000 gallons each). The approximate location of the tanks is 
the south of the building in the Brightwaters Yard. These tanks were not part of the 
manufacturing of gas at the Bay Shore Plant. They were used for filling vehicles. 

There was also an on site dry well (Ref. 31, p. 2 of 8). No other information on dry well 
encountered. 

There was a ground oil recovery collection pit located in the eastern end of the yard used 
in the ground oil recovery efforts from 1949 to 1953 (Ref. 4, p. 10 of 14). 

Bav Shore Property 

All gas manufacturing was done on this parcel of land. All process equipment were 
located on the Bay Shore Property. In addition to process equipment, there were two 
small gas oil storage tanks west of the former storage holder and one drip oil storage tank 
east of the gas oil storage tanks. Storage tanks for tar were also located on this parcel of 
land (Ref. 4, p. 10 of 14 and Ref. 3, p. 18 of 145). 

The ground oil separator for the ground oil recovery efforts from 1949 to 1953 was 
located in the manufacturing plant (Ref. 4, p. 10 of 14). 

Sep-97 



Ref. 32, p. 2 of 3 

There was also a permitted leaching pit in the manufacturing plant for untreated water 
(Ref. 4, p. 3, para, five and line six). 

Adjacent Property 

There was a ground oil recovery collection pit located in Summers Lumber yard used in 
the oil recovery efforts from 1949 to 1953 (Ref. 4, p. 10 of 14). 

Fuel and Oil Use and Produce at the Plant 

• Fuel (H-Fuel, No. 2 oil, and No. 6 oil) was used in the manufacturing of gas (Ref. 4, p. 
3 of 14 and Ref. 30, o, 2 of 2). 

• Condensed gas (commonly called drip oil) was removed from the carburetted water 
gas in the relief holder and storage holder. The drip oil was routed via underground 
piping to Brightwaters Yard (Ref. 4, p. 4 para three, line three). Drip oil and tar from 
the process was sent to a tar separator, the water would be treated and the tar sold 
(Ref. 4, p. 7 of 14) 

Permitted Discharge and Spills 

1. Discharge of polluted wastes and tar into the on site leach pit on the Bay Shore 
property occurred from 1926 to 1940 (Ref. 4, pp. 3 and 4 of 14). 

2. In 1949, complaints of oil in basements south of site and an investigation revealed the 
drip oil leaked to the ground through the underground transfer system (Ref. 4, p. 4, 
para four). An oil recovery system was installed and operated from 1949 to 1953. No 
complaints was received after the early 60's (Ref. 4, p. 4, last sentence). 

3. After the discovery of the three UST in the Brightwaters Yard, two monitoring wells 
were installed at the request of the Suffolk County Department of Health Services. 
Soil samples collected from drill cuttings, 2'-3' depth, and were analyzed. The results 
showed BTEX and naphthalene. Analytical results of groundwater samples collected 
also had BTEX (Ref. 31, pp. 2 and 4 through 8 of 8). The tanks were emptied soon 
after discovery and subsequently refilled with water indicating the tanks were severely 
corroded (Ref. 33, p. 1 of 1). 

4. In mid 1997, a resident complained of odors in basement, the residence is located on 
Lanier Lane approximately Vi mile south of the Brightwaters yard (Ref. 5, p. 11 of 19 
and Ref. 30, p. 2 of 2). Preliminary analytical results of the material in the 
groundwater relating to complaint, were finger printed and matched the finger print for 
the H-Fuel formally stored in Brightwaters Yard. 
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Ref. 32, p. 3 of 3 

Investigations 

In 1979, Geraghty and Miller, Inc. performed a groundwater investigation and a 
naphthalene plume was discovered in emanating from the Bay Shore Plant to the 
Lawrence Creek (Ref. 8, p. 28 of 29). 

In 1992, Malcolm Pirnie, Inc. performed a remedial investigation at the site and confirmed 
the existence of the naphthalene plume emanating from the Bay Shore parcel to Lawrence 
Creek. A smaller naphthalene and BTEX plume between Brightwaters Yard and O-Co-
Nee Lake was discovered during this investigation(Ref. 3, pp. 13 and 112 of 145). 

Conclusions 

1. Contamination from the leach pit cannot be used to evaluate the site. The 
contamination resulted from a permitted activity with no evidence of exceeding 
allowable discharge levels (no levels established). 

2. The spill of the contents of the three UST cannot be used to evaluate the site due to 
the petroleum exclusion for CERCLA. 

3. The spill of H-Fuel cannot be used to evaluate the site based on the petroleum 
exclusion for CERCLA. 

4. Soil and groundwater contamination from the drip oil spilled in the late 1940 s can 
used to evaluate the site. The drip oil is a by-product of Manufacturing Gas Plant. 

5. It is not certain if the groundwater contamination resulted from the 1940 drip oil spill 
or from the leach pit, however there is soil contamination at the site that is upgradient 
of the leach pit, that resulted from the relief holder. The site will be evaluated using 
contamination in this area. 
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KEJ. 5 ~P I of 

LONG ISLAND LIGHTING COMPANY 
4-45 BBOAO HOLLOW ROAD MELVILLE. NEW YORK 1 17-47 

June 12,1996 

Mr.Robert Seyfarth 
Suffolk County Department of ^ 
Health Services 
15 Horseblock Place 
Farmingville,New York 11738 

Re- Lilco - Brightvaters Storage Yard 
1 Orinoco Drive, Brightvaters, NY 
Disposition of Recently Discovered 
Underground Storage Tanks 

Dear Mr.Seyfarth: 

Brightwaters Storage Yard in Brightvaters, NY. 

reference, and has had.th" TANFTFI  PMBF3FL-  I 'LFRFFLTIENTLY THE TANKS 

have refined with cn~ound vater. 

As we discussed on Tuesday May 28, 1996 and agreed at this tine, 
AS we 7^ i nrated vithin the boundries of an MGP sire 
presently being investigated under an Administrative Consent 
Order being NEGOTIATED BY Lilco and ^ State Department^ ^ 
Environmental Conservation and ̂ scussed^ ̂  intent 

STSSiLSlof-the ̂ ofa! ft Lese tanks under the MGP 
remediation plans when developed. 

If you have:any questions or wish to discuss this further please 
contact me on 391 - 6132. 

Sincerely, P\ 

0- \) aJJ^ 
Steien Y: Dalton Div.Mgr., Lilco Environmental 7/W?< 

'•* Engineering Department. _ 

GHK/gk ,T" 

Attachments ' 'A P ̂ Uin^ 
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•-owe ,sland UOH7,no 6o 

* "" - ' « ... ,.,TZ 
bs*ci Dili Number 

9.1981 " "W 

•  •  •  • •  '  •  '  £  r V '  '  •  '  • if *V • 
United States J, | 0 
le"£on"Ttal Pr°teCtiOT ' A? . 
Sites Notification - Rm. 1000 " " : •. 
New York, NY 10278 A, 'Q-

I>ear Sir: 

notil^ffTr ?ast and Present operations +« * ^ Company") has notification is required tw® rL-. ^ determine whether » 
required to file a Section loj(d"SS* ?tVes that it is not 

«.......... 

operationsS"r P^firof^he^perfS1"53"7W3Ste ha"dlln3 

review was more difficult because"thfn er instances, however, 
considered occurred years ago For® opefations which were 
to no later than the 1950's LlLen « ?£ ' from the 1890's 
and operated six gas planti'loSSj ?f lts P^decessors, ow^ed 
aervice territory. (1) Before S^S throughout the Compan?™ 
manufactured ca^buretted water oas "*S£ rc*lrad< the pfants 
inSth° and 6team through hot roWand*™? operators would 
in the process with oil to improve he °as Produced 
-Cas manufacturing process a Tu content, in the 
would also be produced? ^ °f Waste 0li and tars 
a°vsl°fh?he tars and oils were used oft!n CoJpany's knowledge, 
• ValUa"e reSOUr«" 'n other c«"es?\^\\«AU^\?r. sold « 



"vnvx L oilmen tal 
June 9, 1981 
Pape 2-

Prot • ion Agency 

% • n p ^ 

disposed of either on- or nff u 
TH A T SUCH DISPOSAL A CTI V I T IES~ARE^OF^V?°MPANY HAS CONCLUDED 
FIT  LEAST TWO REASONS T ( 1 )  SUBJECT TO SUPERFUND FOR-

• .peciflcelly exempt from't" t?f V"te 0ll= «e fSr 

RDL°¥R0"-"H---TE,1NEA 

gSSSTaS?55S?  ̂ 1at1ISecnFRnfl " 

*'ltUf' ei' f  ComPany lias-concluded tha^f^' ^ Fe d t  Reg. 33121) 

Ke ere confident that the rational 
reached above Is consistent with Jv supporting the conclusion ' 

Very truly yours# 

Raymond J. Driscoll 
Manager 
Sfcvironmental Engineering 
RJD/lac ' ' : 

bcc: Ms. M. Lerner 
Mr. J. j, Kearney . 

(1) • ' 
f lant  Names an* n||^ . 
Patchogue Gas Plant 

'  St '  4  Rlver  Ave.  
Patchogue, NY 

Hempstead Gas Plant 
2nd Ave. & Franklin Ave 
Hempstead# NY 

<Rockaway Park Gas Pl^i^V' 
..Rockavay. park q*" •I& (f 
•Queens# NY ' y 

W 2 ^?H O R E  G A S P LANT 
ifth Ave. 

Hay Shore# NY 

Glen Cove" Gas Plant 
Round Swamp Road 
Glen Cove# NY 

Sag Harbor Gas Plant 
Br idge  S t .  & Meadow St .  
Sag Harbor, NY 



Mi 
Preliminary Assessment Review Form " 

_ . '.-7N . JD 
, i te Name. -  ( 
Aliases: 
Address: t-i-ftu UtHU 
C i t y :  
County: Su-pfz: ii<L. 
State: kl>U / '  
Priority Rawing Given: 4ru£\0 
(By State or Contractor) 

Agree: 
Disagree: 
(Check One) 

If Disagree, Why? 

Other Comments: QM^xAhJ^Mi Me 

SCFE IVIUX^ -̂CL CJUA OA^ AA 

9^X R-U^LTOZCTDT J LX3F JLLA 

UJ| C J/^ )U~C^, ki3^t CL ^&£s- £&1<JvOL, 

Recommendation _ 
Final (By EPA) 

L-\~ 
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OSRIRF 10/12/8/ 
Page 1 of 5 

PRELIMINARY ASSESSMENT 
OFF SITE RECONNAISSANCE 

INFORMATION REPORTING FORM 

Dates A" | n \ I * ! °1 ? *1 

Site Name: PL/vf TDD: 0 ^ -  S  

Site Address: 3<*.CK(VCO/> 
Street, Box, etc. 

8flu £kore 24 
Towrr 

County 

MX 
State 

NUS Personnel: Name Discipline 

JkO&T~£.il:(u* Jl P. C^lfiP m Q.ncj 

irlub/\*r OFC LC JLS  F"  

Weather Conditions (clear, cloudy, rain, snow, etc.): 

S(Artrt^ cX tJLf — 

Estimated wind direction and wind speed: ___ -&Z^r /(yjS" w 

Estimated temperature:  c tr-

Signature Date: *4 /tjfef 

Countersigned: Date: ^(( "tffl 
?ate: 
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